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(57) Abstract 

A gene coding for an IgG-Fc-binding protein; a recombinant vector containing the gene; a host cell transformed 
by the vector, a process for producing a recombinant protein by cnlrnrmg the host cell; and a recombinant protein 
having an IgG-Fc-binding activity produced by the above process. 
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*m mm 

I gGF cSBI££*i"<*St4r=3- Kt4»fiT 



^Bjii^g^a^'J >G (IgG) ©F ca5^i^M«Ji^iS^-r5^>^*^ 
5 It'cSI gGFc^^W^f (FcrBP : Fcr Binding 
P r o t e i nfccfc^ I g GF c B P £E*-*- 3 d <h fefc S) *3 - K-TSSfe 

ise^twtsiM^^-s opines* 
a=iz±s^m-c%i>ft^m^. i gGF cats--&stt*^"r^ >'<?jtcH-r 5» 

10 

^(DJ L.J ^d7'J >G (IgG) (phagocytos i 

i<7?u7 r — ?OMB*I±CffSt« I gGOF c U*s~f9 — (Fcr Hr 
- : F c r R) T-*^o Fcr U-ir^^-^ I gGCF c»%»^5Hr 

I. RII. Rlllt^gfttf "itlTl^ii (J. V. Eavetch and J. -P. Kinet, Annu. Rev. I 
mmunol. (1991). 9:457-492)= C ft ^ ? — V&^ifft ^-fZ'lZ ^© c D N 
A*<* a-ji >/$nt^5, 1 9 9 0^~19 9 1fCI4^<-3frO 

25 :nbFcrL^*^^-l^°^tfc^ Fcrb-feT"*- 

Wc^tl. X-f -y ^t&tgO^a*"^ (L. L. Lanier. G. Yu and J. H. P 

hillips. Nature (1989), 342:803-805; T. Kurosaki and J. V. Ravetch, Nature 
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(1989), 342:805-807; D.G. Orioff. C. Ea, S.J.Frank. B. D. Klausner and J. -P. 
Kinet, Nature (1989), 347:189-191; P.Anderson, M. Caligiuri, C. O'Brien, T. 
Manley, J. Ritz and S. F. Schlossman, Proc. Natl. Acad. Sci. USA (1990). 87:227 
4-2278; T. Kurosaki, I. Gander and J. V. Ravetch. Proc. Natl. Acad. Sci. USA (19 
5 91). 88:3837-3841: L. Azzoni. H. Kamoun. T. W. Salcedo, P. Kanakaraj and B. Pe 
russia. J. Exp. Med. (1992). 176:1745-1750; A. T. Ting. L.M. Karnitz, E. A. Sch 
oon. R. T. Abraham and P. J. Leibson, J. Exp. Med. (1992), 176:1751-1755) 0 
— Zn, /M*£lit MN»*J.fctf*»±&fflMu &iz=fzfuy hmmizi gG© 

f c«B<fci*i»ttcii*-c# x 4>offi*cF c r ? - tumttz ? >'*2W 
*-x5-r* -y i/ s .i)Mr*isjr— tf (hrp) mmmzmi^TmrnztiTi^o 

f Fc rBPIil gGOF c SB U IgGFab, I gA, 

I gMilig^Lttl^ SfcF c 7 BPIiFc r b-tr^^-I. II, IIIftflsiiSSE 
iSfEL'i^ (K. Kobayashi, M. J. Blaser and H. R. Brown, J. Immunol. (1989), 

15 143:2567-2574) „ 

SSCs $t <i li F c rBP^rt h *BJbft»ia*' 'iSB^-^SS! U c n*fitflR <b 
Ltv)?;*;? □-^-/u^ifc^rfpSSLfco c*i£©tn:#£F crB P*<*g^-r 
5/:tft'/j:<, v X I gGt fcg^tSC i:^5t^cFtl/r (K. Kobayashi. Y. H 
amada, M. J. Blaser and W. R. Brown, J.Immunol. (1991), 146:68-74) 0 

20 *fc s SIS^^F c 7 B P* K^s/^SHR^- HJ ? A (SDS) «Stffc»Ufc 

rBPIi^I7 8 kDaO^^^«t^2 0 0 k D a JELL©£?^fl:*JBfi£ 
LTt,">£ C i:A-<Hg Zfrttl. s tz (K. Kobayashi, Y. Hamada, U. J. Blaser and W. R. 
Brown. J. Immunol. (1991). 146:68-74) 0 
25 ±!EF crBPlil gGCF c S £I£^T£ *'<h^ ^Cfc-t^TteF c 7 L"fer 

t, FcrBPWL, *0«tit«tSI*6*^'i*^w-r«CtJ±ti46TPIBSjRl^o 
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- * bi:tiEt5J:9i:> F c r B P^ttttt t t>icttBt_tU=»»*tt. IgG 
tt.fr tt fctr. fl:rtJ=«AL«t-5 i:r*JKIHa'f»'?'f /bx/j:4f«-tt»4iir h 5 

F c r B P li w O <fc -5 ft g Sift*© F cSS^n -y £ LT^CDit 
g£g£<*£Jfe£S*lS 0 :©J:^iF c 7 B P©«tg^£®S3fe&frffl?Sk fci^m 

io ict-F c r B P*c<DJ:o«:ES!IMiftKffl^*KJ4cn*^:*fcAN-3^— tc 
f»5i&3g*<ifeofc 0 L^L<C*<&, F c 7 B P«t«[fllS^ *^(4-ecD^± 
tt«S©M_h«f^toHl«irS^rj£T?tt**K^— «F c r B P 5Ct 

15 *5&i81*£li. F c r B Pi:«tJ*y ^ n-t;UftMM^TF c r BP© 
c DNAco? o— i>^*fT flt, F c 7 BP$3 - 3 tfi^dSE?!]?- 



25 L7td<-oT. *3SWtiF c r BP^3- Kt5*£?*attt5. 

5. 
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*J6«WttSe.C ±C»a635Fi£"C»ift3nfcI gGF c SBfif^-ffitt*^^ > 

*f£HSI4$ F c r B P* = - K-T 52£?tfcl^©- F c r B 

PmRNAO^jfcUdSHStSfcftO^-f^n, MiWfa*fett-f 

10 lig>@f/.cp^ 

0114. ^n-rQ^ffl^tn^tFcrBP mRNAO^^y^-f-lf- 

H2t±^ F c r BPO^irffl^fc^c D N A ($j 7 . 8kbp) , 
ir^o->NZ4. C7 2, Y 1 v X 1 *f itf V 1 1 OffiSOH«R**t. 
15 ^^-pNVl l-SR4ffl^til1EtL/:COS 7M®9&1! 

AiiK9*; ? o— ^yns(*a*>^-r^'y K--r**±»> buki 7^y ?n 

^rnoi©i:t-Wtfl:iLTHRPIS&+4 J Sir^7l gG (H + L) F 

20 ( a b ' ) 2 7^^'/ > b^Jax-^Co 

H4i4. <?^-pNVl l-SR^ffl^TlffeftbfcCOS 7»SS©%^ 

l ■'-rti© LTHRP^h h I g G£fflWc 0 JStrtSMd: LT 

25 StMgGI^ C : ?n7h^77-r-»S5t M gG F c ffl55" 0 

EJ5 14. ^^-pNVll-S R^rffl(,>T©Ke^L7t C O S 7aMS<Z>3&Si 

fflt^-Jfctit{*:l4la<T<D«*3 ; D : * n T h 2^ 7 -f b h I g G F (a 
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b' ) t W&> E : ?D7l-?'57^ -1Si3b h I gMS#. F : 

hlfE.?* I gAs G : ^O"? h 7 < t hMH gA 0 

[26fi> FcrBP mRNAOt H»TOHO^tt^t/-fvy 

5 EI7M\ zfn-zfQ^ A J; C^Y l ^tlft Lfc^lMlKiJ&^O F c 
rBP mRNAffl;-f >-/d., hP*?*^-*"!! C«ft*»©W) T'&£o 
SI8{±. F c r B POiSc DNACiI^tE-e*5o 
EI9t±. Kp i F-A53*iffp i F - A 8 ^S^Tifgilfc 

COS 78BBS£^y 9 n-:^USt#K9/K 1 7 S-^-TlI Ci« 

10 CD^SI^^-r^*) T'*>-5o A: p i F-A5 3. B: p iF-A8» 

121 0 14. F c 7 B PCD.X.4-V > h u ^^.fS«OigSE9iJ©lfcig«:^ 

-rBlT?*«c rfcfc:? {iJL+y>, /J^^ti-f > h n >4^;t„ *fc 

T»»ttKKJcff?¥**ifcE5>j*^-ro r : r y y : ey s s?>o 

Hllli, FcrBP7 ! -'ADNAC5' flra«?HJW5ffiEf&©ttXE5»J*^ 

14 c DN A' ill— ©Sil^-^. *fc shade $ tifc^^t^li in f r a m e T- 
OTGAx h 77*3 K vfc ctC^SIRgSi&asatJt^^n-S ATG^ K>*^-To 
ttfc. t?l±cDNAi!'u->NZ405' *«S*+UU ><D±KL<D 

20 EI 12 14. t h F c r B PO«jti. d - >©*fio-r 

01 3(4. FcrBP75^> h«Mt -SCHO^fflSa^^-T 
^-TM) □ (A) (i^ b h U*--tr- p 6. 4/tM, t MJfAT'f-l'-h* 
: CB) !4> h h L^-te— h 6. 4 «M> 5mM ^- h 'J >7Ayf U- b£Q 
25 It^^to 

FcrBP4 = -Kt5cDNAIi, fl|;Llf F c r B P ^SStSaiSttJ;^ 
•iraRNA^ISSUfcfs BEifflO^aK J: »> — c D N AKgEtfc-f S d <kic.k 



-5- 



WO 95/27057 PCT/JP95/00638 

oat*< x ^#if=i8&r. t mn», «tmu sti, ^SH». a. 

WS^ifOF c r B P*^* Ltl^SSO^t v^^ - h <C if^ffi^T «fc^ 0 
Sfc^ t h^MSaiSafi^HT 2 9-1 8-N2*tei^cDllliF c r BP 
5 $i4lT^5C ti^t.tltt,^©T% Cft£©^4fcilffllS£mRNA©{fc;£S§j 

mRNA*BI«-*-SrcH:* ^»Ix.li*%HgTffl^^«t ? j- % AG PCS (P. Cho 

mczynski et al. Analytical Biochem. 162:156-159, 1987) Ogfe^&CDffiK C 
h i rgwinb (Biochemistry 18:5294-5299, 1979) (DjjiHz Lfcim, 

CI 5 LT^bnfcmRNAiMj-*icDNA^f5i:ii, Wx.lfmRNA$ 
15 mmizLX, 3' *«C*4#y A-«Rl=*B*|fi«jtt^->J =/ (dT) 

^^5^7-, *Sl*liF c r B POT = y SKfflJC-ra^fifc;*- U zf 

(c DNA) *^t«. 

*^B^T-{±^ Gubler & Hoffma n ©acgffi^ffl^T^ Am e r 
20 s h amifcSifcli InVi t roge ntSS© c DNA^+7 ht^V^'A 
^-^-^1>T. # V yHfcRNA^e>iS!1E¥Sl6{cJ: 5 c DNA^f^ 

C© c DNAKT^i'-^aMSlit*, UtlK^-CEcoRI 
SB&tcffAl/fco C© «fc -5 «r UTflPSSLrt: c DNA7-f77 l> S t r a t 
25 agenet<27r-'^i n v i t r o ^ •;/ ^ — •>" > ^Gi gapac 
kllGo 1 d*ffli^T, A7 7- yi^<7 7— i'y/bt^SISl^l^-tf^o 
H§t LfccDNA©^ >-'<^K«- ; &y ^ n— ^-yi/tit^^-7*D— Utx; 'J — 

_hS5? D-i>^(rffl(,%5K{*:{S N IgGFciFcrB PiOIB©e^4E 
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»TT£ 3aHS©*y 9u — i-JUtiL# (K,9. Kl 0. Kl 7) (Kobayashi et a 
1. J. Immunology 146:68-74, 1991; Kobahashi et al. J. Immunology 143:256 
7-2574. 1989) ©4^^ ^xx^V7n. y h^iCfcl^TF c r B P^ffiX' 
* ZfcftZ&VllsKo -tHt>%^ **5c*frT"ettK9ft{*-C^*fc2 0 0 k 
5 DaiO^lvOFii, i!5n^#T-e{±Kl 7tft*T 7 0 - 8 0 k D a 1 1 3 
0- 1 4 0 kDalc/<> Ktf^ft-efiBfc&fifco ELfc©*SS«fc9* ?u-^> 

U -^^©IMU K 9 fft#"C(i, 3Krl 0 <yi5®<D? □ Olf 
©? n-> (^n-yQt*€ : 600bp) ifcKl 7Stf*-Ctt* &6 0 

io 7J®©^ o->«fc 9 741©? a — > (^©^®7 0 0bpODNAffi^7*p 
-rAt*« ; 6 0 0 b p ©DNA8frJt£:/n-:/B *»fc 0 

y o-^Q^ffliNTKjai^ ^^lOmRNAiit^t * CtCi-jt, F c 
rBP mRNA«Dt-fX*!Kl/fc. tOfi*, FcrBP mRNAO^? 
-^-TXlittl 7 k b pT'ifcSifiSSft*: (HI) o 

15 <^^T'^o-^Q. AfciCfB^rfflfTA g t 1 0C'<7 -5r- 5? >^UfcflS 2 
c DNA^-f ^5 U-OX^ >r*fT-afco S^T'p-T'A. BS/cteQ 

©^-rti^<h^'T^' 1 J *W X-TS cDNA? o — >£#j8ILfc 0 -5 -6.A> 

-7XiLT, zfa-yx (**» 7 0 0 b p ) t'Wry /-fXt5 cDNA^n 
20 bfc„ »4tlfc^o->ttX*tf'0*KL. -ei:A-Bf^fco 

T*J?K Ctl*X 1 UfCo aivT, ^n-^XlCA-BIiiliSJti 

©£E;fr&8 0 0b p^zfu-VY ii LT, S^c DNA7-f75 D U - 

— >?'U ^o-yYt^^yjyi'Xt5cDNA?n->*Sfc 0 C© ^ a 
->*Yli^«Lfc 0 * n->Y 1 14— ^(rX®^©— «S*WU Y 
2.5 £ e -©?n->Y 1 ©XftttiliEatfifl©*^*. Sift 1 50bp^ 

7"a-7Y150iLt o SCJc DNA?^ ^5 U -Wd-t'Y 1 5 0*ffll* 

^o->C7 2iU. ftC ^a->C72^fcoY150«l® 
t!iK*f{giJ©Si£< i:i5^4 5 0 bp*7 , n-yZib, yD-yztA^y 
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U^-fX-rs c DNA^a->^r$5-g6U7t 0 dti t>©4^ t> ? n - > C 7 2 <tl 

— A N B £FQ "fil, £ ^ -f 'J X"f 5 c DNA^n — >©n£ 
A-B0^OMSe?iJ^^ n->XlCDA-B®ig?CD^SlS?lJ<!:|Hl— ®%> 
5 ©S-gtfiiiU :^^d->V1 1 iLt, 

£Lb© 5<@©? u->. XI. Yl, C72> NZ 4*J«tD : V 1 1 Olg^E?iJ 

*<5»l=^ Cft6<0^D->iN6FcrBP*3-Kt5«»cDNA (ft 7. 
io 8kbp) «»T, ^(D^mmm^&km^fz (EW^etrME^JfcitfT 5 

-/»e?ij o 

X ? U -.=. > ^.n^^m© c D N A t u - ^fc-fctt-Ftt^WSrt-CJMI L 

fcfiU'T/n-iT'A, Q^ffl^TVvh'y^ff-sfco -Er©fe^. FcrBP 
15 OcDNAIi^I16. 4kbpO*i:3. 5kbp^ 7 hitSffi (7 

©iISE?'J<Z>— IS^PCRCfc 9Jf«$-fr x ^ 7 5 ?V > h©iSE!?^ 

20 »#f-#-s c 0. FcrBPOificDNAIlH8i:ft*fitlrU Effl 
S©1EF1J#^§- 7 C^-TtME^J i7 ; ^ BHE?if*W-$-<5 d £ itt fc B 
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Efli*©EWS-^6 SfcJ47*«^<i*©— SBlc^fT S ygE?ij*© 

t i yM^ni*7tti-etu^_hoT = y ^x-asi^n^^ y kt-& i gG 

F c ^Ofi^tt*ttS: i*<*5o flitf. thf>?-n^^>2 (IL- 

io 2) ate?o->XT--f ^icistsssEJij^'j vrces-rsttSEJurcaafc 

5 (Wang et al. . Science 224:1431, 1984) 0 

7" ij /-f Hf - •> 3 1 5 C 1 4<T?# 5 Molecular Clonin 

g: A Laboratory Mannual. Sanbrook et al. , Cold Spring Harbor Laboratory 
Press, 1989) „ 

23 £t±©<£ 9l-> M^'DT'U >G ( I g G ) ©F cmftt4frmtfiiZ&-&-fZ? 
^^f^ST'l5DNAT'*nii, EFiJ*©E5>]#-^ 6 *fc!4 7 C^t7 * 

K-r-stga5E5«u-pa^-r^ «*©fcMrt*©DNA*<:*:3S9j»::^*tis 
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COSiBBSS. CHOiSBia. C 1 2 7»fc*-J:O t 3T3«fitt"£j&<*l:rs' 

H±©'i9Cl/Tg«it5F c r BP*=J- K"T Site^T*©It3Egl UTtJB 
io IW^ib> gGF cffite&gte*wr* 

R©fHBL »aS»ciiltfls«^8E«W-5^aic|8^*ti*C-<fctt<. 

fr< LTSStifcfflSl*.* >/^l«IF c r BPilHj^Oh HgGi 

bfc<tc^ tMgGFc t#SWi:^t5C 

20 JiiELfci: -5 ic. *%I©F c r B P©£fi c D N AliS 8 U 
E?iiS©EJiJ#-^7Ji*-rt£*EyiI«tT5 ./IME?»J**-*-S *>©T'£>3fr\ Si 
tc^r^B^x-ffl^fc— c DNAiW-OmRNAi:6*t5 tffit*5C 

P NV 1 1 S RiligiJ© U f- h^itrtcD cDNAIrfr^^ >'<*K*5i£-t^ 
25 F c r B'P*E»-r**y * o-*-/Hft{*:-e**"K 9 fci^'K 1 7 £EJ&£-fe!-fc 
:tlb©c DNAIWK 9iK17 ©l^-Ttlfr* fciip^tc «fc fj en 

F c 7 B P OmR N A©»S©fflH* Jli4Kj! Lfc i : 5, thJJS 
fiKfcttSaSStfttELStifco Lfc*<oT, **^OFc rBP^a - Ktii 
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tVf t^'T?'>J ^-f -b"— ->a ><C«fc->TF c r B P mR N A CD&j&£ffi&E!. 

* 6 K % F c r B P 0^{*it^±0££&<D:^£fflRBt%® H/g IC £ 

5 ^L?f 

Hife#Jl : ^7 * n—J-A/$tft$:m^tiF c r B P* = - Kt3«*cDNA 
<D? v-->?' (A : cDNA7^5';-©fffi) 

(i) t h*»i&BU:fl&iBtt©si« 

15 t h*»ffl*fir*l OXFBS%*tfRPMI*JlifJ:<tt#lfc« > ftMJK 

tlClStSi^CbT, 10%FBS/5mM EDTA/PBS (-) 

fe*£tr*«*l 5 0 0 r pmT'l 0#IH*&U ffiflScDZtlg^'fflfco 
20 (2) mRNACfiS 

*&M-hS*fflSa^'iO^RN A©ft[ii!±AG P C i£ (P. Chomczynski et al. , A 
nalytical Biochem. . (1987) 162:156-159) ^a^btaoto -T*£:b*>. mm 
y Mm 1 ICS* U. 9 m 1 <D^teig?£ (4Mf-t>7>»^7-i?i', 2 5 
mMUvlT-F'J^i, (pH7) ■> 0. 5 % If >^ ^ -> >K 0. 1M 2->;u 
25 hxj y-/l/) £ftnx.. *iM£7$S?L^&. lml02Mft»^-h'J">A 

(pH4) . 1 0 m 1 ©^igfD7 x J -AsmWL^ 2mlC?UD*Ai./Y V7 
.;;i/7^a-;i/ (4 9 M) «-«Rin;L*io 10 8>H1I»U 15»IH*.»Ufc 
SU 10. OOOxgTl 5OT^Us ±M4llUl/:o ±«8m!i;JtU x 
IsltSirO. 8 m 1 CDfP®^- I- 'J ^ A, 8m 1 CD7RISf07 x y -yb. 1. 6 m 1 CD 
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? n d 7 7 i ;l/7^3 - ^SJBXs 1 OiPWlft, 1 5»*i^s 10. 

0 0 0 x gx-1 5 55-IHSM:»0, ±!t^§)RL.to _hr»7m 1 ICS} U m&n ? n 

r9<r*fU «o^yyn/<;-^lnjt, - 2 0°C-C3 0flfll»SI« v 1 0, 
5 0 0 0 x gTl 5$HHHUj>U ±RN A (DttR^r'TO Lfco .^y^;^. ■- 

iRNAlmgO»«i:*lll'<777- (lOmM Tris-HCl (pH 
7. 5) . ImM E D T A» 0. 1% SDS) £flnx.> iltlm 1 tLtz 
01 igoTex-dT30<Super> (Mit&§3) 1 m 1 £SDX.. 
6 5tt5MMU *±"C 3 5MH26li$ Lfc a 5M NaCl 0. 2m 1£ 
10 JoiLs 3 7tfl0 £-RB&& 15. 0 0 0 rpmt3 #M^#gt U 

±»*^*8i<l»*Lfco h*ft^»7r- (10 mM Tris-H 

CI (p H 7. 5) „ 1 mM EDTA, 0. 5M NaCKO. 1% SD 
S) 2. 5mlCiSLfc^ 1 5. 0 0 0 r p mT 3 U -hi** 

a*» < Ufc„ ^MStK 1 m 1 tzmm 6 5 °CT- 5 frffi1mf& U 

15 *Jc±-c3#lia&?fcU;fco 1 5, 0 0 0 r pmT?3#n8*&4M*Ufc»s -hi**® 
iRlfco 5 0 x/ 1 6D5M NaCl<h2. 5 m 1 <D3-9 J —Jl"S:ijax.ti^ - 2 
0°CT'3 Ofr^iaL. J&& (3. 0 0 0 rpm. 4°C) UT, # »J T5=— yWfcR 

(3) c DNAO^Jifc 

20 mRNA^bffi c DNAO^IJs G u b 1 e r fcitfH of f m a n (U. Gu 
bier and B. J. Hoffman (1983) Gene 25:263) ©SlSCiOx A me r s h a 
mttSlifclj I n V i t r o g e n*fcg{©c DNA^+7 h*ffll"Tff-3fc 0 
-f ^:li!teK±ScfflJ!SJ: 'J 7f-;MtRNA5 ^ g*4 2°C 

KT9 0#fiB,. 5 0^-— -y h©t hSSM'J * UT — -feV > t h*^-, ImM 

25 dATP. ImM d G T P> ImM dCTP. 0. 5 mM dTTP. 1 
0 0i-»; f-OAMViElE'^**. f □ 'J >S?^- h 'J ? A (Am e 

rshamifg!) 5 0 /i 1 *T\ 7 5 0 n g©5 ^ Utf Kifc 

ii4/ig£Dt'j3 (dT) -73 4 t2k\-J ~s 5- x.^— Y Ltz 0 C©Sfo^5 
0tfl£4. 0a;»KO7yW'J#?^7-i:H, 1 1 5 a-— y h <D±mM 
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DNAf> U /• -5--tf' I £#&-M7& (Am e r s h a mtfcjtf) <P~C^ 1 2°CT-6 
0»H ? Rot? 2 2°CT-6 OafJJKJEa-tirfcSU 7 0°CT' 1 0 #BIK > + 
hUfc 0 **JCSIL. 10^-7h©T4 DNA*'J * 5— tf*in*^ 3 7 °C 
"CI O^RSISJ&S-y-fcS^ 10/ilO0. 2 5M EDTA (pH8) 

4fiioi^y-Hi!D^ -2 o°ctcT3 o#hb?£*pu a&a- 

8ii:«t0cDNA*@iRLfc o c DN A£ 1 0 m 1 ©MMtirS^U 

io (4) Tyyf-omtg 

±E (3) T»fc£fifcc DNAC** LT1 0 MotiHti<£ S «k 9 VZ7 9"f 
9- (EcoRI-Not I-B amH I 7*"f9-^ SSit*fcSi) ± 

lM®5^y--> 3 >gfSB (5-r-7---->3 >*-y K SffliBrtfcK) &1mz.tz 0 
15 +a-aH*Lfc». 161C-P3 0»IIB^>*i^-hU 7^-*cDNA^ 

-OS*Kjft*TAE8l«tt3ST?l«©ffi]Hlj*T*'n — x^yu (Sea P 1 a 
q u e7*n-7, Sfiittfi) 0. 5kbp£Lh©cDN 

AB»*^tr^A/*ilJR'bfco c©»ffci::.fc»K cDNAi:g^Li^oJt7^ 
20 T^-fcWCI&Wco ElJRbfcyyKDS««lc«L/. 2 f&S©T EiSSS&^ft] 
x.. 6 5tT10^ftfib, 7*'n-7mgSbfcI, ±{*Sir*fL« 

25 tMI£-II14XU l/lOtoSMSFSth^A, 2 0^g©7'J3-yv 

Attas)' N 2. 5 £*©■*.* y -jv&mz.. - 2 o°ct-3 0 

fMHteSlLifcau 1 5. 0 0 0 r p mT? 1 0»BB 4"C"Ca^ cDNA©fcUR 
(5) Ag t 1 17^77'J-OfFS 
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_hlB (4) X''&tzT?-zf*-&mt£l,:tzc DNA£9 6 # 1©50 OmM T 
ris-HCl (pHT. 5). 10 OmM MgCl 2 , 10mM DTT, 
lOmM ATPfr^tzZjgj&izmmL, 4 0^-7 h©t>'J ? ^ Utf K+t- 
— tr*ttl;U 3 7°C-C6 0$MHK a >U T^7"*-©5' 3cJ£$ 

5 u >s?-ft u^o sjs&tsu 2 oo l oTE mmm&tiiz-, 300 ^ 1. ©> u . 

Xlgftj? x J -fr&iBZ.* «#SU *^»ltt (1 5, 0 0 0 r p iru 2 # 

IB) C=t *>±?t*lHl«R Lfco Ht»<©*'&5M*»a* h U Xfi&fOV i;-^-?d 
Dt>;l/A (1 : 1) 2 ^-f V 7 ; ^7/1/3 - n d 

*»Ci-»T?Ti\ ***WK2 5 0 ^1 ©±»*»rt: 0 C<D±^{C2 5 0 a 1 CD 

10 4MMt>*— 1 2 5 0 a 1 ©^/-^inx. - 2 0t\ 3 0 
fl-HteSJSU (1 5. 0 0 0 r pm, 4°C. 1 O^IB) CJ: t)ttK*IS 

KZLrto c DNACDttfRCl g©E c oR I fH-ffcK >J >SfA g t 1 17-i 
(#2 3 4211. Stratagen ettSS) *7Jnx.. 1 0 OmM T 

ris-HCl (pH7. 6). 5 mM MgCl,, 3 0 0 mM N a C 1 © 

15 u 1 i:g«Ufc„ 7^y-> 3 vMB (DNA7^y-> 3 y 

MiftttSlD £5/z lini, -f-#at**UfcflU 2 6 C CT-1 0#H!EJ£> c 
DN A£ A 7 7 -fD<» y-^-T-S^totr. cDNA*4t'7^7 i -i' a >S 
J&?£ 4/z 1$, 10//lOFreeze/Tha wJfitiJiS (Gigapackll 
gold. Stratagen etS) {rjQX.. E^SC S o n i cffifctSig (G 

20 igapackll gold) ^flnx.. < Lfc 0 2 2 °C {C T 2 B$|gJ -f 

>4-^^<--> s > Lrt:SU 50 0#1 cD7 7 -^i;fflM (5 g N a C 1 s 
2g MgS0 4 -7H 2 0. 5 0ml 1M Tris-HCl (pH7. 5). 
5 m 1 2%-tf-5f->/U >y Wu) 1 0 p. 1 0?Dnt>;i/i^Jn^> -f > b" 
hD^ 77 -^>/RE^7L/:o 7--->'-^?S(i4 0 Cfc« : i?L. y 

25 -— >inzm<.^ 0 

ni&M2 : =t J y D-t^MSl^F c r B P£a — h'TZ&frc D N A 
©i>a-^.>^- (B : vLtt&mi^tz cDNA7^y7U-OX? 'J - 
( 1 ) Xt?i}- — >iT 
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cDNA^'f 7"5 U -O lxl0 4 pfu, 2 0 0 # 1 -ftMLfc^cil 
»Y1 0 9 0 r" 2 0 0 n 1 tftf 3 7^"C 1 5 53-FBK > a 

>bfco LB^Ml^btO. SKh-^T^n-xMLfc^ 5 5°C{C 

-tf^tJ-tt. 1. 5% LBTrt'o-^^U-F (10x14cm) ±i;l^-i:]£ 

BStifcftx *b^l;»10mM I PTC*l/*^4tfcaJMES#T4*l^ 

■*--f n >^-fb— (#BA-S85> Schleich 

10 er & Schne 1 ltIS) 37ti:T3. 5H#IHfi&»Ufco "7 * 

h*^li*«L/x (0. 05% T w e e n - 2 0 2 5 m 

M Tris-HCl ( p H 7 . 5). 150 mM NaCK 3mM K C 1 ) 
4»> SST?3 0»BSt?l/fc. 5%x*A~/i^££-trPB S (-) <K 

ifit3 O^FISi? b> -y*>^#Lg£ff ofcSU tt#*CT2 
15 2E^lfco ^cHttRJ:S£ana*OF c r B P \~% bTfPg!£ 

$ X^e y ^ a — ^l/Stf* (Kobayashi et al. , J. Immunology (1991) 146:68-74 
; Kobayashi et al. , J. Immunology (1989) 143:2567-2574) T'S5K9*tli 
Kl 7 3r#t ) -^-f7'y K — T^S_t»*> - Kn-tr;Ua-xMltfcir^L/5m 1 
l=«U M-C2B#IHH6£-5 bfci&> «iMn?2 0#IHL 2EIife*b;fco 2!fe*« 
20 CTl/1 0 0 OteKft^bA:*-*-^* -y i/a^l/**^^-^ (HRP) 

*§££t^xi g G ch + l) -\^stjfii?f df-r>-y httsa) aa-ci^ns 

TB S^ffiT- 1 0#HilfcJ*bA:SU 5 0mlOy7; 7^>^v ; >?gfg (lmg 
/ml 0. 1M Tris-HCl (pH7. 2)) <fc, 50ml©0. 02 
25 % HiOzi&mt 5 0 n 1 © 8% N i C 1 2 »«[©a^«E{rj5b N — 

(2) ADNACjfilB 

K £ a -^-/l/Sttt^ffll^X? U — — >^iCcfc 9 > 1^1 0 0 77fi©7"^ 

-?t£fr<=> 1 e©^6 0 0^S*f©#Ac DNA*£fr* n->^^fc 0 d©?* 
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5 — 0 «fc o bT' 9 7 v-f L/T> 2 0 0 ^1 coigife ( 2 0 mM MgS 

0*s 0. 2«v^h-x, 5 *z 1 o Y 1 0 9 0 r '^iift£?)-sS6^i.iSfS4, 
^t»LB«f*lfe) n7-^37U 4>*IH*flbfco :<57 7 -^^ 
i§g&2 it 1 (lxlO'pf u/aD 10ml LB4FJ& (2 OmM 
5 MgSO 4 <b0. 25ml©Y1090r '*M»o-ft*li»***tr) c 
iSilU Kift^^ 37°C, 5«i^IU A 7 T-V*mm$lttz 0 

5~6H#fiB«au *l*«Bl/T^6s 5 0 jtz 1 ©:?na*;l/A N 2ml© 
5M NaCl*injU 3 7°C. 10^Ii?Lfc o 3. 5 0 0 r p nu 15 
&mA>bl,tz±miZ-ttLX 1 Q % tUZ £ v * V \s > 7 V =3-^6 0 0 OS- 
10 in*.. *±"C3 0~6 0#«^fc9^ 4°C> 4. 0 0 0 r pmTl 5#IBHSto$* 
8U 7 7 -y*ltJS**fc. aS%lmlOA«fit (0. 5% NP-40. 
3 OmM Tris-HCl (pH7. 5). 5 mM MgC 1 1% 12 5 mM 
K C I > 3. 6mM C a C 1 2 . 0. 5mM EDTA, 0. 2 

h D V A, 6 OmM 2 h ^.^ 7 -AO CSSU 1-0 
15 0/ig/ml RNaseA, 20n/ml D N a s e I 3 7t\ 3 

5, OOOrpm, 2 #HL SST-a^?!! U Jtf»*laIiR Lfc 0 Wtfl^*©^ 

mM Tris-HCl (pH8) > 2 OmM EDTA, 0. 5% SDS. 
20 1 0 0 jit g/m 1 ynf7-HfK4tt5i? C*ti^nSlDU 5 5°C. 6 0 55" 

■7 i y — a □ .-JwUAi&S. ? a n ^l/A&LgtrnH^ DNAa s e ^ :/n 

T-T--fe^i-^^g^i±^m. 1/2 OS© 5 M NaCltlBiO-fV^B 
-A^flnx.. c DNA757> > h AStl*: A DNAC'itS*^ 
25 (3) -yDNAc7>fp^ 

_hlH (2) T?»BUfccDNA75^ > h^tt^DNA^iB amH I ft 
E**«tt41^T»ADN A*««3ffi U *2 cDNA5-f7*5'J -<DX9 U 

fol^co^ftT'. K 1 7*7 £ a-^X'J/t&Sffl^TJl Ztltzimo X ? a — > 
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©9 5*S©#ASP 3 0 OfflSi.; D->«fc») B amH I IcioT 

. ^0^h5 7 0 0iSt6 0 0^SODNA7'D-^Ifc o :©^K17 
S^Oxh' K-T* c DNA*^trii£j£Sn* 7 0 OttlODNA 

BrJt^o-^A. 6 0 0«lO»f)T-^o-rB i U g2cDNA7^^7 

5 y -ox? »j >^i=ffli^fc 0 

(4) y — tr>^o yr-f 

j;**? 'j-^>rr(r«t-,-c^e.n7tA N q d — ^a^pi — ®mR 

^JBfeK_hfi£»jaJ:*3AGPCfeKJ:f5llilffiL^:^RNAl 5jug£4. 5 a 
10 1 ©SSBTkCSj&NLfcSU 2 a 1 ©5xMOPSlSt, 3. 5 a 1 C^^Ay 
h\ lO/jlffl^iTi KiSE^-L. 6 0 °C, 15MIttl/fcts 

RNA^T^-fnvI 0<4*jr<< >A„ # - ;L4fc§g) ^+ t7 'J-^CT 

15 10ml ®'W7*U ^-tr--> 3 (5XSSPE, 5xDenhardt 

' s*« N 5 0X*M7;F, 0. 5% SDS, 100n/mlifftt 
y»?DNA) *{CT4 2°C. 8H#|fik zf I" ^4 -f V ?<< -tf- •> 3 >^fT-^ fc„ 

dCTP*fflK /AV^-CA^^'J h (Ame r s h a mitlS) Ci, 

20 TSfe*ftt^^L7to #^n-^l x 1 O'dpm^*, om 1 <D^<i7 V &4 

ttO. 2xSSC. 0. 2% S D S t\ 6 5°C. 4 0dBB<Offi» 

S*fE J &3Islll»)igL.fT- 3 fc<, t-f D>R4Kia, X»-7-r /UAH— MitLjto 

25 
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mffi&l3 :FcrBP^3-Kt5 c D N A ©3? 2 <Dt? a -— (A: cD 
N A -5 -1-^7 'J -©AfSS!) 

CI) th^llteM^^SfflS&OiSSS 

t l^Sft^l 0%FBS£#trRPMIi#ttT-«k<ifc^L*igU feMSS 

#{r@S^--5 t t9<CLT> 10%FBS/5mM EDTA/PBS (-) *T' 

SS^^tT^^l 5 0 0 r pmT-1 O^F^'kU *HBg£Dcfc:^*^fco 
(2) mRNAOffiSS 

10 JfeM±^fflSS^'i©±RNACDttttJliAGP (P. Chomczynski et al. . A 
nalytical Biochem. . (1987) 162:156-159) *3fcSE LTff o 7t„ "S^ ^SS 

^UvUmlCJJU 9m 1 ©«tt»« (4Mft->7VR^7i^>, 2 5 
mM ? x >gt F y O A (p H 7) % 0. 5 ->;K 0. 1M 2-^^ 

15 (pH4) , 1 0 m 1 ©7kt&*0^ a. 7 -JUmifc, 2mlO?Do*W-fy7 
>/uy/i/ 3-.ru (4 9 : 1) ^(ll<^Snx.7t 0 10S>Rflil#U 1 5 55-191*?* LA: 
1 0. 0 0 0xgT15»ISUI^U ±»*0«bfc. ±»8ralCWU 
PH^KO. 8 m 1 ©P&:r- MJ A N 8 m 1 ©TKSSftJ 7 ^ 7 — ;K 1. 6ml© 
^ d n*;L-A/>f 77 ; /VT^n-y^Jni, 10S>tf#s 15 55"*^. 10. 

20 OOOxgTl 5#IBJ»'i>U -trft^EJK Lrc 0 ±»7ml i:SL^ «©?n 

flUcSt l> ^*©-( -J^&tiQx., - 2 0°CT-3 0#fSi#£flSU 10. 

OOOxgTl 5 ^RNAOtt»*IsI'RL/fco 
iRNAlmgffljgat:SHi' < 'v7 7- (lOmM Tris-HCl (pH 
25 7. 5) . 1 mM EDTA. 0. 1% SDS) SrflCX.. ilt'lral tLtz 
Ol igoTex-dT30<Super> (Sffl«tfc8S) 1ml *Jn;U 
6 5X3T5#ra2n«&U Jjc_h-C3^mai!*Lfco 5M NaCl 0. 2ml^ 
Snx.. 3 7°CT'l 0$HH«ftLfcSfc, 1 5. 0 0 0 r p mf 3 $t-|BJ«£>5*« U 
±»*a«as<|»«L^o h 7 r- (1 OmM T r i s — H 
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CI (pH7. 5) , 1 mM EDTAs 0. 5M NaCl.O. 1% SD 
S) 2. SmlCSSLt^ 1 5, 0 0 0 r p mf 3 SyGftltLfoftn. U ±m% 
a*8!<l»*Lfco h*M*imli:B»U 6 5 °CT- 5 

*±T-3^-F5^L^ 0 1 5. 0 0 0 r p mT' 3 #Rg^6#!Sft ±»*IhI 
5 KLto 50m1©5M NaCli2. 5 m 1 Oi^ J -;U*Jn*.fcau - 2 
0°CT3 0M%%1 U «fr (3. OOOrpm, 4°C) IT, ^ 'J Tf—JHtR 

(3) cDNAO^ 

mRNA^tiC c DN AO^Efcli, G u b 1 e r .fctfH of f m a n ©3t.g 
10 ftKJ: <K Am e r s h a mfctSS^fcli I n V i t r o g e n*±g}© cDNAfe 

MRNA 5 g£4 2°CiCT9 0 5rRSk 5 0^.--y hot HJfcSi'; *7 9 U7 
— irW > t h*^-. ImM d AT P> 1 mM dGTP, 1 mM dCTP, 
0. 5mM d TT P> 10 0^-7 hOAMVSIE?Sf^ h*o U >it h U 

15 A£#<fr$g»?£ (Am e r s h a m&SD 5 0 u 1 7 5 0 n gC5^ 

A'x+lfJZ i'Utf Ktfc!i4/z g©^ 'J rf (d T) :/ 5 -f v - t * iC -Y >^ 

0 a* 1 *4. 0 a- -y h O^II 'J t:? ^ U7 -HfH, 
1 1 5.3.:=. „ f.®^IDNA* U > 5— -If I ^tfflWi* (Am e r s h am 
&M) 1 2°CX'6 Ofrffl. »^-C2 2°CT-6 OffrlHRttS-tf-fcSU 7 0°C 

20 T-l 0#M-f h Ufco *ti:IU I0ax y hOT4 DNAtf'J 

b"*Jnx.x 3 7°CT'l 0 5*IBEJ£3 10/t 1O0. 2 5M ED 

TA (p H 8) *&iLTSJtB*ff±S-a:fco 2 5 0 /* 1 JC*} L, «<£>7. 

SMMT^t- v Ai. 4fg»o^^ / -/u^Snx.. m*£8U -2 0°Cfcx3 
0^?^SRL. «jC^«I=J: 0 c DNA«-|s!JRLfc 0 cDNA^10/i 1 <Z>tt£ 

(4) T^^-OJftfg 

±12 (3) T-mti&fS. c DNAi:*fLTl Oftio^^ifci/E S «k -5 ICT^ 
(EcoRI-No t I-B amH I 7 $ — „ ^S&fcSS) £finx.. £ 
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8 f&tg©^ -1' f— •> 3 >?g?£A -(.^J 3 K SSYSStfcSD <t 

1 6°CT-3 0 55-IHK v*-*^- h U 

5 d©KJ6«*TAE«!rft*-C0. 8%©ffiSfc<£7;tfn-xy/U (S e a P 
1 a q u e rtfo-x^ MaHfcfiD -C««»»*ffl^ I*l4kb pEi_t© c D 
NAS^^trYA-^IslJRLTt,, ro&fEtrJ: »K c DNACljte-Lrttj&^fcT 

tax.. 6 5°CT'i o#ra«au T77*p-xyvi/£igj#ufcm. ^ttarcs* 

io h y xlSft7*y-^*JD^ +»■ carats ?K#Ljt 0 at^ltc «fc 

-T^^AtS) . 2. 5f£S©^y --rt>*in;U -2 01CT3 OfHHfcSi 
15 L/=8U 1 5. 0 0 0 r pm-Cl 0 fl-ffl 4 'CT'S'fr U c DNAOttUfcifc, 
(5) Utl07-f^5y-Off» 
±.K (4) TfcfcT^y*— c DNA* 9 6 1 © 5 0 OmM T 
ris-HCl (pH 7. 5) * 1 0 OmM MgCh, 1 OmM D TT\ 
lOmM ATP^t)^5Mi:S«U 4 0a-«; hO#'J??l/*fh>7- 
20 --tf^-iax.. 3 7°CT-6 055-PdIi' >L. 3fcSg£: 
'J >8MfcLfc„ RJfcftTSU 2 0 0 // 1 ©T E^fr&^-Jnx.. 3 0 0 jtt 1 © h U 
xt£*o:7 W -A-^Snx.. «£»$}-*t (1 5, OOOrpm, 1^ 2 5t 

fa!) i:i D-trS^lHlJRL/Co Hi*©»£»5MltA&3* h f xtSfD7 y -A- * a 
(1:1) Tgifc. SEt-'T 2 %-T V T 5 /UTA-n a o*A-/* 

25 jettir«t-,TiTt^ ft^e^f-2 50^1 (D±mzm-t~ 0 -©_h?tic2 5 0 u 1 © 

4MfFg?T>^e^-'i'A?§^ N 1 2 5 0// 1 ©.x? y -a-^SdjU - 2 0°CU 3 0 
jtiC^tt(1 5. OOOrpnu 4°C. 10*H) (Z =k *} fctK*® 
JRL/Co cDNA©2tSiri # g©E c oR I ffl-itffi. ') VKAgtlOT-A 
(#233211. Stratagene fctSS) £ JniU 1 0 0 mM T 
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ris-HCl (p H 7. 6). 5 raM MgCl 2 , 3 0 OmM N a C 1 © 

SM#£D i5u ISdjL. -hM#L7tgU 2 6°CT-1 Oa-RBRttS-ti-fco c 
DNA*;77-yi:"<ir7--?t5fcl6i:, cDNA^7-fy-i/ 3 >K 
5 JC?S4//l*s 1 0 A 1 ©F r e e z e/Th awftfcH$ (G i g a.p a c kll 
gold. STRATAGENEM) ICUdjU K-SirSon i cffifcb^ (G 
igapackll gold) *Jn*^ *5»o < OflffltLrt:, 2 2 "OCT 2 RtFtg-f 
>*^-->3 >LrcgU 5 0 0 n 1 <D7 T -y*R«»« (5g NaCU 
2g MgS0 4 ;7H 2 0. 50ml 1M Tris-HCi (pH7. 5)> 
10 5ml 2%-£3=f- V/'J -y fwl/) £ N 10^ 10^nn*^A^Jnx.s -T>h* 

XtfgffU :FcrBP^3- K^«^* cDNAO^d-o^ (B : D N A 

is :7"u— :/£-jbwc: c DNA7^7"7 y — y 

( 1 ) 7*n -/f^^ 

A^r-^K'^vir-y^^ff^fc^clBttKifieiBflaOcDNA (2x10 
4 P f u) * % — «s*«Ufc^»BasC 600hfl 2 0 0// i IcjBSftS-ti-fe 

*x 3 7tT-15^1ffigUfco 5 5°CK^-£.LfcO. 8 % h -y rT^n -x/ 
20 L B i&f&&1]azLti&W.?>lzL B7*U- h Cl 0 x 1 4 cm) JiKfitfrcSU 3 7 
°C<CT 1 2B#RSW > + ^^<- h ^^-^©aES^lmmSietcttofciC 
5T\ (B i odyneA, fLIO. 2 um, #-/u%fcSH) *M;ta, 

4ts 1 Ofl-fHJSiPLfco ^-f n>M^-7"L/- hi^fi^b. ro^f^ys 
«EI CO. 5M NaOH. 1. 5M NaCl) , yn- ; f^>^MII (1 
25 M T r i s - H C 1 Cp H 7. 4)), ^,7 / (0. 5 M 

Tris-HCl CpH7.' 4 ) > 1. 5M NaCl) T?«- * 5 3rHBJ&a 

UV?cx'J>^gf (UV Stratal inker 240 0, STR 
ATAGENEtS) ^ffl^T 1 2 0 0/z ^ 1 -;H:TDNA^t'f n >J^IC@ 
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(2) X'J f-f€--> 3 > , . 

DNAtlSlfct'f n VJBUfe^ I? N 1 0 m 1 WW f U ? ■< -tf--> 3 > 
?&f£ (5XSSPE, 5xDenhardt's 5 0 X*/l/A7 $ h\ 0. 

5%SDS. 100 v. g/m l^tt-^'b-IS^DNA) *Jnit. " * 7 V f 4 

fco £t#X? y -—>71ZJ: Km-^fltzzTu-zTQ, A. B^*a C 32 

Q, A. BO§lxlO , dpm*5ml©^^7''Jf^-fe"-i'3>M<!:±(: 

10 Sfe'WT'y ^-tf- •> 3 >^-rfo3t 0 'f > + j.^--> 3 >£D$*T^n t'fnvi 
*0. 2 x S S C > 0. 2HSDS©S«T?6 5^4 0#IHft#^S«fl5*3l3 

:/y ^*^x-rs6 9i®7A^?t3-^ffc, -&n-e-'n^t>. HuJEoaoo^- 

15 S?iDNA*S8U WHBJEEcoRIfjaibfcft, «SR*»Us #AD 

NA©t-fXOiM<T-5tc 

ISSfefaj 5 : F c r B P rn R N A <D If -Y XJt^ 

^ftt2T»fcyo-yQ*g^TF c 7 B PmRN AOt-f X*Jt« U7t 0 
20 itgC^tofflffiSli' ^^fOmRN Ai: bt> 14. 0kbp©Dystro 
P h i n mRNA («. Koenig et al. (1988) Cell 53:219-228) 15. 2 
kbpORyanodine Receptor mRNA (F. Zarzato et al. 
(1990) J. Biol. Chem. , 265:2244-2256) £:ffll^7t 0 C tl £©*ffigmR N A 

Dystrophin mRNAiRy ano d i n e Receptor 
mRNACftJ&ilit HfrEHB^'J T^— ;UfkRNA (C 1 o n t e c h&®!) 
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t:y7fiMtRNAiitg, x>z><.^tw^o&&&i$:mmm2cD (4) tpia 

^^•CllI bJKT*fSamRN AO/N'T 7'y^'('Hf--> 3 ^fr? 7t#). Z<Dj-J 
n yM^5 OmM Tri s-HC1/<»7t- (pH7. 5). 1. 2 5mM 
EDTA, 3xSSC, lXDenhard' s 1%SDS, 5 0%* 

^7 5. K*^rtr««E2 Om 1 iiic, 70t, 1 B#m<r ^4=-^--> 3 > L 
io t. «'^t, 0. 2xSSC. 0. lKSDS*£*rSs»«-eM* 

15 ©Tj&T-x^-i' a ^ffoTtgU ^— h-5v5j-^5 7^— -c^n'v 

KO«ffe*ftfcCi*ilBLfc 8 ftC7'D-7'RDRi; < );5A>('7'iJ ?4*£- 

J^_h©*i*J; t>n^D ystrophin mRNA, Ryanodin 
e Receptor mRNAO^<> h'O^Wim^^-T^ ^ LXzfv . y 

20 b%m^ mm&m&nT^ FcrBPmRNACMSiHO^ft-fX^ 
ft 1 7 k b p tltJELfc (HI). 

H5S#J6 : F c r B P^-n- Ft" -5 c D N A©£»Eyi]©*fe2E (1) 
I gGF c«B*g£«*fc-3*>'<?JI©7' $ yg?iE?iJ£=J- K-TS««©tttS 

25 ig?iJ*^Sf -5 7t»tc^ _Lf£3Sffi#J4-e»'i*l7 l .:6 9@© A ? n - > © t£ j&mJ, % 
^^5®©^ a->*BlTO>3ifeT'3iRL^ DN A ->--t- >-tf- (^f^3 7 
3 A, Applied Biosystems itSS) "C*ggl5£yi|£3^ Ufc 0 
(1) ^n->X 1 
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£ *3?#£>tl/c c DNA? o-xOtti-c^n-^QfciCfB £ :/ 'J ^'i'X 

7"D-7'Ai^'fy | J^Xt5?D-^lt, CL©:7n — >©}f 
Ac DNAcDtpT^ n-^A i{iS*tffiiJ©^T-E c oR I <h S m a I <C«fc-?T 
i?}«9fcb$tl-5*t7 0 0 b pCD7^r> > KfcEHRU C ft£:7*n -~TX £ Lfz 0 ! 

->Xl*Sfc« *LT, ^ n->X KDJPASBc DNA£E c oR I-fftOWrU 
T ^fa -xy J: t>*& 3 3 0 0 b p©DNA*5HELfcaigiKU ^ 
57; K-<?^— p Bluescript SK ( + ) OEcoR I SfilCff A 

(2) ^n->Yl 

^n->X10cDNAO*T% 7*p -T'B *^ti-SB^ <h teRfcHBijT'E c oR 
I iS a c I fCfco-r-aj!) ttj£n5#j8 0 0 b p©75/^ > h*ISiRL^ :n 

15 :/5 U y -— >?'£fr<<^ ^^ti7t^ □->©-5t, s *fi© cDNA* 

^{>u-yfi5?n-vYl^Ifco * UT. ? o - > Y 1 ©#A3$ c D N 
A*E c oR I T-MStL. T73' o-X'7-VHi«aciiiir«t*9^1 9 0 0 b p©DN 
A^-ML^&IhIjIXU 7"7X; K^^-p Bluescript SK ( + ) 
©E c o R I SffilCffA'LA:, -©!£. «Hl!E*lfiBI©flsfj*i«fcO t iaSE5«J©» 

20 5E*frofc 0 

C3) ? n->C 7 2 

fD-VYlOcDNAO*!', •7'o-7'X^#ti-ge77-i:l±S*f{|ijT'S a c I 
<t S p h I (Ccfc-oTWOfcb^n-S^l 50bpO777^> b£r!°Ii&L> ^tl* 
5 0 ibfc. ^n-^Y 1 5 0 ^ffi^Ttlf] 3 c 
25 DNA7-f^7'J- CcDNA-9--rX*<2*>t>4 k b p©fe©) ©X?'j-^> 

Yl 5 0 LTY««4:l4R*HIB{C*fefi<#O t ^ froYl 5 0^#ii-c D 

:n^^D->C72iUfco -fcLT N * o - > C 7 2 ©If AS15 c 
DNA£E c oR I X'Vim T# □ -X^umSv)&®](C«fc 1 2 0 0 b p© 
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DNA*»JStUfc»I§»5lb, ^XlhX^-pB luescript SK 
C + J^EcoRISfiCfliAUfc, $iIISS*«ttl2lOfFS!fcct:D ; ^SS 

(4) ?n->NZ4 

5 ?n->C 7 2©»ASBc DNA©*T, Zfu — 7Y 15 0 ^r^irSB^ehtlK 
**ffl!!TE coRIiSac I K «fc o TS3 <9 til 4 5 0bp©77^y>h 

*laliKU Ctl^ya-^Z i: Lr^o fc h*«K**««ttH&H T 2 9 - 1 8 - 
N2ft^f^T, 3&ttftf3 (2) - (5) i^C^T'A g t 1 0 c DN A 

7>^ffcS<tt^D->NZ4^'flfco -eLT, ?cj->NZ4©}fAS|5cD 
NAiNo t I T'tfJKIrL. 7#a-*yyMl»8c»rc «k 9 OObpCDNA 
4»IbfcttBJRU K^^^-pB 1 iie s c r i p t SK (+) 

(5) ?p->V11 

tfTU ftJ=*a£EfU**3iELfc^n-vX 1 ©5fcJB#9C*5 A-Bf«i!5- © 
20 iMSi£?iJ£&o? a->*»T. *o->Vll£Ufc 0 ^d->V1 10»A 

SEc DNA£E c oR I fflJRU T^f n — xy;l/«»acttJ=«fc*3**j3 7 0 0 b 
pODNA^MLfctSiRls 7"7X; luescript 
SK ( + ) OEcoRIg|!i4i:SAU= «fllB»*illlBlOf^l!t*»-«ka t S 

25 

IM7 : ^D->NZ4^FcrBP mR N A© 5 ' 5fcSSiE#-C* S C £ 
6 T!lt.n/:5SO ^-^NZ 4-C72-Y1-X1-V1 i © 
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^-T\mf±ii:eit5 ?o->NZ 4 D NA^^n-yi Lt-5 >^'A 

3£Lfc*n->a<S&tirt:*<, NZ4iDt,5' Lfz t u - f>*l 

f0^7b-Al ^fflSftSdftfcS' JtoSE{Cfirgt-5y f^>C*ft5A 
TGJ K>i£#<4Ko z a k JNirgHK l/T I *k -®ATG*<g§ji&y 

>N Z 4TI4M^9#S{:aS U "*©9*2£rtl-li in frame i:xh 9 
10 ^3 K>li#ffiUtti^ <kJ^£1EM4&<D*tt&^l§R^'</i'"Cfc 5' (N5I5SS) 
S'lSi'xcDNAOEI9iJ*<#fiLTt>SBrt6tt*SS-C?#ttl^ Ltii<ot, 

(1) ^RNAi^'JTr-MfcRNAOiaS!! 
15 ^WttJILt^Mfe «t O'H T29-18-N2 mm* HifefliJ 1 © ( 2 ) 

*y={iltft«3© (2) <fcR|«{C^RNAi:#y Tt 1 — ;WbRNA*HtSLfc 0 

C2) 3 >y^^^-o^nSi 

21©77-f7- 7*7^7-1 : GCTGATAGTTCTGCAGGAA 
GGCTGTGAGGAATTCCTCTCTGCCAGTGTT-SOmer, 
20 Z?^ 4^r-2 : GCTCCAGCCCAGAGTATCCACCAGCTCCA 
TAGG-33merli, DNAM1 (Model 394. Applied 
B i o s y s t emsitSD iCT^Sb. (Applied B 

i o s y s t e m s ?±gi) irxflfSg Lfc 0 -f lOOpmol^r C 32 

P] ATP CTT4 # 'J 7 ^ l/**- - -if J; ») 5fe«85 "OU L N Micro 

25 spin™S-200HR^-5A(Pharmaci a<±SD ir=fc OML, § 
0. 5pmo l^SSECffl^fco 

(3) zf^-l^-T — - 'J >^'£j^x-?>-> 3 >5JS 

b h^»ttJBLhBE»ua*>-«ta f HT2 9-1 8 - N 2 iifeO^R N A (2 0 a* g) 
istfU 7-r — ;WfcRNA (2. 5^g) 4*n?n^5'f7-(!:7--'J >^/<? 
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7r - (1 OmM T r i s - HC 1 ,; pH 7. 5. 1 mM EDTA, 2 5 0 
mM KC1) *-C'Zi£-U' 9 5°C. 5 ^RUtaMtt U 5 8°C. 1 i#Hk £ £ 
CMSfcliS 7°CT-1. 5B#IBK V^^.^- htSCiCiOM^'J ^-T -b" 

5 v^Jl^i* y-vl/ft&U ClCfck^RT a s e;< y y r - (3 3 mM Tr 
is-HCl pH8. 3. 20mM KCU 13. 3 mM MgCli, 1 
3. 3mM DTT\ 0. 33mM d NT P s, 5 0 /i g/m 1 
i/^D) IC^g, 2 0 u n i t omeWWat (RN as eH— f ree MM 
LV RTase. TOYOBOttK) *inx.. 4 2V, 1 WHK h 
io bfc 0 9 5°C-e3#MURT a s e%*gS*fca, 10tfg/ml 

ti5:5i9f:RNaseA^ 3 7°CU 3 053-H-f h Utf ^ 

/HiHSEft (10«ft», 15%>*V-;l/> -CiBSU 4fc*8M--> 5 i**^ 
is 77^ -^fTo/Co tifcv 7-*-iltMl 3mp 1 8^^-^^ — -fefv e 
r2. 0 DNAf-;x>->y/*,l« (TOYOBOtfcK) TRBS*fcfe 

RNAgfa^fvyL/- Mzffl^fc 1 1 8 **f*iE Wc*5 < > 15 7 

o->£%x_t>n5NZ4©5' 5RSB*fiEJLh+l t-TSt. Ctl £12**1 ft 
+ 2 7^ -13KfiS0fc. C©+2 7t'x?7f>-> 3 >Rje*<iL*-9rt:JSfi 
25 cLT, NZ4C5' 5|5«|iS«©2»«iftCDJBaJj£:^si$-tt-5y«y v Ka 5 v ^ 

SfftT-£rj£L/r<k9 5' fij{i«S7-^^^-2T'CDSgmT'ii- 1 0*S- 1 6ft 
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fiLh©!***^ NZ405' 5fc3sS«fc 9 1 0*^ 2 0 t*SJt8fcfl-iSJw|E^BI!*&. 
ffi&O^Sj&^i&StU C©JgiB(cin f rameTOATG3K>*t#SL 

5 *<®<fllS$n^ 0 :tlb©llll±^D->NZ44<NZ4-C7 2-Yl-X 
1 -V 1 1 ©K-CSJ&TNSfcSSCiE^c: 

3tffiM8 iMcDNA/^^-^OM (A : mmizm^tz&ft c D N A 

lo ^ >'"^gj£gt © FcrBPO^cDNAfflffA^tlfciDNA^ 
p-> (#NZ4> # C 7 2. #Y1, #XL #V1 1) * N EcoRI±fc 
liNot I KTttJBrLfcSU #ASB© cDNA^atty?^; KpBluesc 
r i p t SK (+) o-^^'U -5-tl-Ftlp NZ4, p C 7 2. p 

Yl, pXL pVlli^bto 

15 (1) pNZ4 : A^d-> (#NZ4) *No t I t:5Z±mitlsfc'&^ TfT 

n-x-7-"^ma«ci6CT*^9 0 0b p ©if ASB£#8I • *S^b. p B 1 u e s c 
r i p t SK (4-) ©No t I SS&frig^ $ cDNAO^XJfa- 
h*xh7>K®5' -*3' ■ftfilfrzf'? * i F*©L a c zse^o^risiii^isi^ 

20 *^H§oSSE^J^iifc^T{i> c DNAS*OgIE5iJ^7cX?t, 

pBluescript SK ( + ) &3fe©i£SEJrj£-/h>C^T\ £tz-£j&T?' 
-7 i? --ioXZf ') n'j* ? ix^-^ K&^OigSE^J^-'KSt^OT > 

T 5 JWtEMlt* Ko z a keyij<k— grTS AT G*BflJ63 KviU 
25 ^SE^iJJ; ^=2 h*>tw «£ 9JtS 1/fcE^J^ Ufc 0 

(2) pC72 : A ? d-> (#C72) iEcoRI TfS£:*Sft UfcSU T 
7ya-^y;u*aiactt{:T**jl 3 0 0b p©»A8B*»-» • *M8 0 N p B 1 u e 
script SK ( + )CEcoR I m&lZt±& &-£tz a c D N A© 5 ' ^3 
' K«£©L a c Z itS^O^fS] <ti£[S] * K If A * ftfc * a - > £■ 
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(3) pYl : A*n-> (#Y1) £E c o R I X~^±M1t^ti'&, TXu 
-x^;umMScftfCT^l 9 0 0 b p <DW AS5£#glfitS5 U p B 1 u.e s c r 
i p t SK ( + ) CD E c oR I 35 ft (r 0 HJ b-f'-i' XCDD N ASASB 

(4) pXl : A ?n-> (#X1) ^EcoRI -CSt^M U;fcgU T^n 
-X7JV&m.WiW]lzxm3 3 0 0b p ASS^ffi • *f$3U p B 1 u e s c 
r i p t SK ( + ) ©EcoRI ^&i^^^ittz 0 m t^-< X© D N A}? A 
SlJ^fco^ d->^S^!U^o ^AgBO±^S15?'J^12?iJ#-f-4fC^-ro 

10 (5) pVl 1 : X ?z>-> (#V1 1) ^EcoRI -CSS^fli'ffc LfcSU 7 
**o-xy,;U««aclfrl=-CJ(&3 7 0 0 b p OWX^&ftM. • IMS U pBlue 
script SK (+) fflEcoRI SB ft £-i±;fco HI bif -f XcDDN A 
firAS15£feo?n->£-g#[Lfc 0 #A»©±*«t»E?«J*E5iJ#-^5fr^-ro 

15 : fSftcDNA/^^-^CDlSfg CB : 9 >'<?W3tm<Dtz}i!>CDm 

5t c DNAOIM) 
CI) pNZC 7 

cDNA^D->*j»A^7^; KpNZ4 (5xtg) *«E**Xho 
IRCfBglll (^5 0^^ h) T^£JH-fl:L*:SU fi»j&7^D-xy^ 
20 mmacKy-r^o FcrBP©cDNA©5' *S«ttfft4 0 0 b p©7 5^ 
7*y-7UJ*lilUfca, 7 -^ZfcJSiC «fc 0 M Ufc (75/ 
> > t- 1) o &lclg2#B©:7°-7 7; = KpC7 2 (5/zg) ^XhoItBgl 
HT-^^-fkL. ^**-S8#£:*trtt4. 2 k b p ©7 5 > h £H«©73 

25 h 2 10/il ©TE»»iSJ::ig»L^ S2//1^16/il V>KmW. (DN 

A7^--> 3 k saatt«) . 4 a i oB^ii^Us i 6°c(cr 

3 0#ISK >^^- K UiSfSS-ttfco C<Z>rS£-?£5 ul^lOO/il ©3 >f 
t> h E, col i (XLl-Blue) *»H1E» U T > f •> 'J V (10 0 
ffg/ml) *#t?L B7*U- hJiT3 7 s Clft«SUfc„ L ^ n ^ - J; 
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X; FpNZC7 &m?z 0 

(2) 77/>> h5cDHS! 

pNZC7 (5/zg) 5 0-3-— >y FOXho IiBs tXI -C5Z±ffilt 

5 LfcflU *»8c»KJ:»)ftl 3 0 0 bp®77^> > h^EJRL*: (7 7^^ > 
h3) o 13110^77 = KpYl (5#g) ^50a-^OBstXI 
tHin cII-Cf£:£iS'ftL*:SU MDcttlC <fc <0 ft 4 2 0bp©77^>h* 
UiRLrt: (77^^>h4) o 77/^ > b 3 i77^ > h 4 
DNA 'J M—mz£ 51Mb, ^aScW^fffc^W^l^-f-sB s tXI35& 
io T-SlsLfc^l 7S0bpO77^> h^-lslJRU^ (77^>h5) 0 

(3) pXV2CD|@ig 

*4Si®7"57; KpXl (5/zg) i n cIISC^B amH I (S50 

Ufe (77^^>h6) o ^5tl7*7X; KpVlliBamHI (50a-? 

15 h) t?^»litU«ajSc»KJ:t)Jldi3 3 5 0 bp®75^ >h*®JRLfc (7 
7^7>F7) = 77^>>h6i75^>h 7^DNA'J 77* — -tf^fflC^TS 
*S£-a\ ffi##l$^roiiite£ft;te*ir6 1 0 0 bp©77^ > h ^m^iScttr 
l=.«fc OENKLfc (77^>h8) . :®77^^>h8^HincIIiBam 
H I -CSUfcU^p Bluescript SK ( + ) CDNA'J^-b'Tl^b 

20 Tt&ZJ >b'ir> h E. c o 1 i * Lfc, gg©]gSfi^ i 0 7"7 X ; 
K*!aHXLfcSU S*©SSS5iJ*ft!£L, 75/^ v h 6 i77/y > h 7® 

5^'^>h8©5' —3' 77R*^-5X $ K^©L a c Zite?-077(S]ii2lS]# 
{c#A^ti/rfccD^pXV 2 iLfco 

25 (4) pnv i icomm 

pXV2«Xho'I iH'i n c Il-C^fSffcSU WStffcl&tfu::**! 9 . 1 k b p 
? -SUftZ-gfry 5 i7V > h^-ialiR Ufc (757>>h9) 0 75 :7'y > 
h 9 iffiSS7 5^y > h 5*DNA »J ir*ffl^TJMiLrt:ift, 3>ff> h 
E. coli (XLl-Blue) ^iMLf; 0 BKSE£l{*J- 9. £j 7 . 8 
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k b p.© c D N A (77^>M 01 &-£tS%l 10. 8 k b p<Df^^.S. Kp 

nvi izmtzc 

5 DNAMi (model 39 4, Appl ied Biosys temsfct 
Si!) ^ffl^T7 L/-A*Si:t5 3IOTAG^t^ SSCNo t ISBftiS 
p e I^&£-€-*t-e*lt>o2fc©;*-'j =f*'*i/7 ? U*?- h\ (1) 5' -CTA 
GTT AGT TAG TTA GGG TAC CGC-3' . (2) 5 
' -GGC CGC GGT ACC CTA ACT AAC T A A — 3 ' 
io ^(Sbfc, 9 I/**- Kl&tf 2£-l Onraol C^«- 1 4 6 

9 5°C. l#fBU &^-C'8 5^C> 10m *^T-0. 3 3°C/^ 

CTA-IIIT^^^-) o Z<DT?Zff - (2. lnmo 1) ©5' JfcSSi^A 

15 pBluescript SK (+) ^?-0. 83pmo 15-No t I i 
S p e I fc"T35£ififl:Lfclfty >SHt L7tT &-IIV7 ?-f 9 - 2 5 0 pmo 1 
irS^L. DNA7^y-> 3 h^^Tl 6°C3 0 53-IBK h 

l>m%a£-&tl%:^ 7 -yUfcfcJebfco CCDfctK* 5 0 1 cjaKTN o t IT'^ 

20 D-xy";H**l?-lT^I>i3 k b p©/^ F^IhURI^ 7 * J -MfifctS UfcSU 

TgBilliS-fchtegU =i>t*-^> hE. col i (XLl-Blue) 

bhfc^7X; K©9^ TA-IIIT^y^-a^A^ftjtT'^X ^ K*«R 
25 L/c (p B L S/TAIII) o 

(6) pNVl l-ST©I!33g 

5 X - K (pNVll) £ S p e I X'7t±ffiit LtzVk^ J 9.m.$KW]&) 

»=tt7. 8 k b pCD7^i/y > h*@iRl^ 1 0 <i 1 ©TEairftCjSWLfc 
(77^y>Hl) . 2iig©^7X; K (pBL S/T AIII) *■ S p e I 
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«Lfc 0 ajRfcl 0 1 ©TE^S&ICjgJgL*: (75//>H2) 0 &2 

5 h (^git&SO *ffli*TJI*§3-a-fc« % 3>ff>hE. col i. (XLl- 
B 1 u e) £JEM3£glU T>t°->'J V^tfLB^U- Mt-MiL/: 0 
4bfc3D^-©^> »At/: c DNAC3' ^Sg^f-TA-IIIT^r^- 

Ofco f§£ftjt?u->;&ipNVl l-STX'i5 0 
10 1515^5 x$ KpNVH-S T^Mt5?cIIIiE scherichia 
col i XLl-Blue [pNVll-ST] £ l/TI*S»K4*I* 
&KW?im < lirf?m lTBlf 3^) irspjS 6 *P 4 £ 1 B 

^«4 6 2 5f (FERM BP-46 25) <t Uty^^ hgkfalzM~3%m 

15 tt*j s F c r B P©^(CfflC>7tS|5^c DNA D->pNVl 1 — ST) 

c^j7. 8kb P ) % tezviz*:<Dmmzm<.^tznMm6KBzm<D? d-^nz 

4> C 7 2. YK XlfciO'Vl lcfilog8ff%H2i:fto 

^Jfe^Jl 0 : McDNA/^^^-SCII (C : * >^ «f§5t^ * - 
20 ->.©«lii*) 

(1) p cDL-SRa/NOT^^^-OffU 

c DN A<Dt£.&& : $:rrz.Z «fc -5 2feO«ltr p cDL-SRa2 96^^^- (H 

S) ©»IPSg£3ga$&£&^Lfc 0 *-*\ 2 A gCSRa^E c oR I T^M-ft 
25 Ifcg, x^;-;i/t-zJ;KLfco SB^K 1 enowgfft (7 0mM Tri 
s-HCl (pH7. 5) > ImM EDTA, 2 0 OmM Na C U 7 0m 
M MgClj, SlmM dATP, dCTP N dGTP, dTTP) izmm 
U 0. 4 — — -y h©K 1 en ow77?7 > h i^d 3 7"C 1 5 ^-fSW >^r^ 
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»»U 5' 3fcttSA<'J >Wtlt£tlfcNo : t I y >A-*DNA5"fy- ; > 3 
H*8i^-CiiJgLfco J-^/-^a:«*?Tofc«. No t iT^SItL, TTf 
n-xyyummactfr^ffl^S. 7 k b pODNA^tflfcb U, 7 * J -TUJfitBtc 
TDNA^Ie]JRL7t„ EUR Ufc D N A£3 -f is 3 hKTiaifeLfc 
5 ^ JVbr^hE. c o 1 i (XLl-Blue) ^Ilgftlfco EcoR 
I -C7NHt£*l-r\ No t I T-rlf[:$tx5J:^i§W07 , 7X; K (pcDL-S 
Ra/NOT) £3$*U*: 0 
(2) McDNAOjfA 
S&363^**- (pcDL-SRa/NOT) £No t IiKpnl X'5E£: 
10 flMfcU «»*ftir.fcD*j3. 7 k b p <D? 3 V * > h fcimK bfc (7 5 ^> > 
hA) 0 

cDNAjfA^^?- CpNVll-ST) *No t IiKpnl TSE^JH-ft 
U l«ftti:J: 0*57. 8kbp©75?V> hiEiR'Ufc > h 1 

3) c 75^>H3 0^:igSSe?iJ^E?iJ« 6 
15 COttSEfUfcitFtC^SWI^ftS? 5 y®?E?iJ*G e n B a n k Re 
1 . 8 0KJ:t)**l/fci:;4» i£Si2?iJ:fc «fctf T ? ^ »E9>J t fe*r»"C*S C 

SLtt, 3Vff>hE. coli (XLl-Blue) ^-JBSritgl T 
20 >h-->'J > (1 0 0 n z/m 1 ) i^trLB-TU- hiTtilSDfcaB-- 

t, »6tlfc?D->4<pNVll-SR?*«, 

3g2S#Il 1 : COS 7WCOF c r BPS^cDNAO^S 
25 (1) mmc DNA/^^^-©*»B^«.OIa|JR 

HSfePIl 0"C»&nrt:F c r BP cDNAM7 , 77; K CpNVl 1-S 
R) KTfl&Klte&Lfc*IIIlS*l 0m 1 CDLBJgttit?— 8fe3 7 *C T?iS i -5 ^* L 
7t 0 Cl*l£-5 0 0m 1 ©LBigtffifCTJQ*.. 8 ic ft 5 * TIB £ -3 * 

^ttfco ODeoo^O. 8f-SLfc£2. 5ml O^U7A7i-3-A'M 
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(3 4mg/m 1 ) ^riax.. — Bfe^SL^o S^^CvfrSt U7=SU Sfifeilt)T>U 

33-WC9 0. OOOrpm, 3i*H) *2Efr-aA:«D-5, TEif$t'3lrL^ 

5 (2) COS 7mSS^-© h7>X7j^ 3 > 

F c r B P©j^7. 8 k b p c DNA**l*i&/,£f:75X S K^^^- 

(pNVll-SR) £COS 7SfflJS^— jg&KfggiS-ti-T. 
S-SS^fc&fC&cD^H:: h7>X7i?y 3 >*fTofc 0 COS 7ffl3S2 x 1 0 
'fi^S 5mmf^ y a. CiO;^ 1 0%FB S^ttrRPM 1 1 6 4 0 i^Kfe 
10 (0. 2%mWt7kmJ- h U ? A, 10^-7l-/ml^-y'J>, 0. 0 1%X 
h uy h^-r •>>;£#£;) -c— Bfe^HLfco 4 0-6 0%3 Mrs:-* 
fci-5T\ M^s4^RPM 1 1 6 4 01&lft"C«Baa* 2 @afe» Lfco 

10tfg©pNVll-SR^X; F*2 5 0/zi:ORPMI 164 0*5*ffi 
CMlfc^i, 10/ilO'J*7 J: ^-> 3 >f£Ig (Trans fectam^ 
15 Sepraco r tfcSD 5 lcDRPMI 164 0 i&it&irigag L/= 

zI^U it*,(rcOS 7«_h(c:aDx5 0 3 7t;-C6^rB^S^ i£Jf&£I&#, 
1 0Kifo»**trRPM I 1 6 4 0*ifi*2m liD;L % 3 7°C, 5%C0 2 T'2 

(3) mm? >'<?m<Dmm 

20 pNVll-SR^h7>X7 I ?y 3 >UfcCOS 7»)6^ibfcf-f y 
(0 3 5mm) *2mloPBS (-) T20»bfc o 9 9. 5%jc^y 
-^*2mljDx., Sa-e5$3-lHBJELfco 2mlOPBS (-) T2@ftfL 
fco 5A^7 7 -yC0X^'J -->/M^/:F c 7 B P {C^f-T^^y ^ u—± 
7 V K — (K 9 2&O f K 1 7) ©**J;» 1 m 1 fc-etl^ttinx., 
25 mz^T 1 SSIBW >^^^s- h Ufc 0 PBS (-) CT3I«*lfca, 

-j is CHRP) Zm-SLtz-Y^Vz-rv x I gG (H+L) 

F (ab' ) ,75^>h (Zymedtt® *Sn*Sfi-C3 0#fSW 
^-Mfco 2ml cd PBS (-) ■e3Hft*Ufctfc % 0. 0 3 6 JHSiggHk*^ 
7K'^?SiO. l»^7;M>f'^/0. 1M Tris HC1 (pH7. 
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m&mmLtz 0 —^.m.^^m^.-fiz^ uTHRPjt^-i'^fctv^x i 

gG (H + L) F Cab' ) 2 7 5 > h e>fr&lmx.tz fe©*S*« £ UTffl ^ 

liS^E 3 Ic^To K9*> ? n-^-yi/iftflsK^x-m; K— r (13, A) 
AiiOfKl 7^7 ^o-^-yufitfl:ft^yN-f K— 7 (H3. B) ^g_hrt£;ta 

mmmi 2 ■. mot h 1 gGu&mv&ftiz&vt 

(1) fc h I gGOS^Oiilg 

F c r B P c DNA*tt*i&.rf/tf;r5* 5. KpNVl 1-S R*>7> 

hlfcCOS 7&BSS (9>3 5mm d i sh) $PBS (-) T'2l§]gfc 
W*l>tz 0 9 9. 5 ; 2 m 1 Jaxiat 5 7}riIS 2ml©P 

B S (-) -C2lHli5fe*Lfco -*n-7 h-CffiS!U3t h 1- I g 

Giffl^r (C a p p e 1 ft£3) 1 0«FBS^t?RPMl 16 4 O^Hfiirx 
1 0 a g/m 1 ^©lm 1 £-r^ -y CJd;L^&.t:- 1 B#|gK 

>^^<_ |. Ujto 2m 1 ©PBS (-) t?3@ft»Lfc» % HRP^$ti: 
fc + ¥5tfc M gG F ( a b ' ) 2 S# (#109-D36~088. 37? 
'■W^-tfcSS) CTS*-C3 0 h L^:, 2ml ©PBS (-) T- 

3il8fc»0*:gU 0. 0 3 6 «aBHfc7K*7k*ifc <fc. 0. I«y75;^>f-y 
>/l. 0M Tris HC 1 (pH7. 2 ) ?£?£© 1 : 1 iS^Jn^SSiC 

(2) i gG (D^m>mm^ 

pNVl l-SR*h7>X7x^MfcCOS7IE (03 5mmf^ -y 
) 42mlOPBS (-) KT2ia#Lfc. 9 9. 5%x^; 2 m 1 Jo 
*.M-C5$frHB3£-rSo 2mlCDPBS (-) T?2@«fe»Lfc 0 

i^fr. HR P&m<&LtzT y * =-7-4 -«f»k h I g G1j5t (# 5 5 9 0 2s 
C a p p e 1 tt93) 0%F B S*#t;RPM 116 4 OigltSlwT 10/ig/ 
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m 1 CD.igJgirlSKUTt o (~*f U ftO-fA; ^n^-'J > (5 0 

On/ml) £*fftEa«%K £ LXUa^.tz : 

B7 7^ -*if33t h I gGWft (#55908. Cappel tfc£D 
©?n^ Ytr37<-m&t h I gG Fcl& (#5 5 9 1 1, Cappel 
5 4t») . 

©^□7h/77^-ffiStM gG F (a b' ) t iB3- (# 5 5 9 1 0, C 
a p p e 1 *±§3) . 

®^ n^r -< -»aSfc h I gMMft (#55916. Cappel tfcM) 

n-r h JTf7^ -flHSt hlfiirt I gA (#55906, Cappel ttflS!) 
10 ©? 0-7 -«SSt h#a£JS I g A (# 5 5 9 0 5. C a p p e 1 SS) 

o 

l&mi J=±E<Dj*£®©*»*iE*1ftlJt*#*JM* icjDx.3t^?g lml^ SB 
J&^ESELfcT** i/aKJn'it^ H-CltiHBK f> Ujt 0 2m 1 OP 

BS (-) -C3@«l#bfcSU 0. 0 3 .6X«lMfc7k*7kSM:<!:, 0. 
15 5>>/0. 1% Tris HC1 (pH7. 2 1 : 1 

?£2-snx.s iscti o^imise^-a-N w^s^© i gGcDM^^ttt 

■5 (SI 4. A) HfStfc M g (04, B) <h^S!t H gG Fcl 

20 ft (H4, C) *«;ta"i-S£»fitt*'&3fttt**-3fco — ^> ffe©^JD^ I gG 
F ( a b" ) 2 H55- (H5, D) tthl gMIft (H5> E) , t hjfiif* I g 
A (E15n F) > t bftmmi gA (EI5. G) T?teHRP*i£h h I gGOg 
^^EfTtfi:!ii^t 0 CCDd <hlifc histtfc©*^- I g G F cSSKF c r B P 



25 



SeasflfUl 3 : F c r B P mRNAMClMItt ■ 
£5> ffK. Pl©§ffl«li^»i3Lfc# , JTf-;MtRNA2/ig$7'D 7 r^ 
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is ?'Ltz-t--< n vjg (Human Multiple Northern Bl 
ot, S> #7760-1. Clontech tt£!) Xttffl 2 © ( 4 ) ifslti 

5 -i:^OK®ttlJ^<T^fc= -8 0°CT-2 BIHM— h5^^-^5A^-ff oA:^ 
Jte&trfc^Tm 7 k b ptt2(C'<> K£t£ttiT-#*: (06) 
M^{rfe^-c{i^ttT**»ofco btzii<^X, SSasirfct^TF c r B P<D* 

10 1 4 : 3S®S>S^yn-yfr J -^fyzfu ~j bffitf- 

mMM2<D (3) -cn^zTa-yQiiA, fccktf!53fe0ij6cD (2) -CHrti^a 

15 ^efeMJt^aBSa<fc»)AGPCS{Cj:<3JifimLfc^RNAl 5/ig^4. 5 u 
1 <£>®®7kK:?§*>l//=SU 2 # 1 cd 5 xMO P SSgjff?£. 3. 5 # 1 cd*;uat 
^-^b h\ 1 0 # 1 <D*J\s2*T I KiS^rU 6 0°C. 15mHIttLfc^ 
*;UA7yl^b reST-eiK7^D-7y;l/±-cig»l/:, mm»cSrS*T 
8U RNA^T-^f n >m (/<-f >A, ^-;U%fc§!D ^th"7'J-Si:t 

20 — Bfe h5 >X37 7--*ff UV^irifjRNA^t-fD^ICSSlfct, 
10ml cD^N-r^D ^-f-bf--> a (5xSSPE, 5xDenhardt 

' sigfgu 5 0%*^A7; h\ 0. 5% SDS. 1 0 0 ^ g/m 1 «slttf 

^^T3acDT/D-^A % Q, Y£&*. a [ 32 P] dCTP*ffil\ jiff? 
25 7-fi,7^U>^-yF (Ame rshamttS!) i:i-5TMttSI$bfc 0 g- 
T'o-T'l x 1 O'dpm^*, 5 m 1 ©'W^D ^-f -tf- •> 3 >^^<h^<r 
^Ix^N-f -TU ^i'-if--> 3 >&!SL7ti--i' □ VJffiKSnx.. MUfc^. 4 2XX- 

— Vt^-ty) y^M-y 3 >&rt ofc, ^ a viro^^iio. 2xssc. o. 

2% SDS^»T% 6 5°C. 4 0^PaT©^^^^3Isl^0igLfTo 
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Xts:i*«BUfc (B7), 

5 

afeSSffl 1 5 : F c r B P*n- K"f <5 cDNAfflafflEMCftS (2) 
I gGF c«8^1*i-3^ >'<*K«DT 5 y»E5H*3- KtScDNAO 
5*.. 5' *3£^£>&f7. 8kbp (7 8 2 6J&X) £T-£>i£XE?<J<Z>z&£lC-D 
i^Tttitlte«4*»«fca c 6CE*bfco H*tifc«E5»Ift8. 6kbp©*SE 

(1) c DNA©*sft£$J* 

>Ki5^^y-i>/T?1IStlfc«a©cDNA^n->*, **l*'ft*3§B 

is ft^n->ii3torD-^©i-3*fcttiiai''W7';^xu cdnai 

CA-»B*fettB — Q*fcttQ-*-A(OI0llw^a-7'«Ha{fl[3&<ffl:ll-r* feCTSrp 

wh&<oe**5, FcrBPffl^g^lCli, •T'o-T'A. B, Qffl^ft^'tl 

20 jS*W-rSd4:*<Jtffi**l/=o 7 , D-7 , BiM7''J^-fXt5cDN 
A?n->{CO(^T. 7a-:/B©i&ge?iJ©— SB (&J 2 8 0 ±g»*f ) tkte<D-? 
5-T-7-tffl^TPCRi:J;»)*i**fc. 
^7^7- CP- 1) : 

5' -GCC TGC GTG CCC A T C CAG-3' 
25 y^^fT- (P-2) : 

5' -CTC ATA GTT GGG CAG GCAC-3' 
PCRlCigUHBUfc?^* > h^T77'n-X7 i VUmai*»l!r-C^SI'#:'7 ! -';U 
A^EIiRU SiBE9>]*»*f Lfco CCtSSETU©*^*^ yo-yBiM 
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^2P : JSie©lE5lJ£il3RL-C5tME©lM*J&<**K 75^>h*CHin 
c I I«tt*££ttf»Po 
5 ^3f? : BlSI©ie?'J<bit38UT 7 t)> 75^ > h^CH i n 

c I I asffi*£tr8o 

(2) ^n->T5 

3' 3Sffi{m©^ 'J ASB#£t)-3c DNA**«.-r*fca6JC > f&Sfe#l 3 Cfct^T 

n--7'QcD^.i^N^"7'U ^ XLfc, 1^ £ titz c D N A 9 u — Vffl -5 *>*S® c 
DNAjf AS^feo&fiD^ o — >T5 ilfco 
?D->T5®fAc DNA^EcoRI T~£]»rL. Ttfu—^ffr^SSMWi 
15 i:«k^Si> iSU 7*5X; K^^^-pB 1 ue s c r i p t SK (+) 

^D->T5#Aa5»cDNAcD-5-&T', * U CA + ) ^t>^l^olS 
S*f5' «OBamHI«tt4> H li < # U (A + ) 6^ni£S*>5 
20 ' TOPs t I«ffii:«infc«5 5 0SS*f*7 , o-7*V4bfco -fa-yv 
I*?d->NZ4. C 7 2. YK XI. Vll> A53, A40fcJ;O : A31 

i y u ^-r x-tir-r. t 5 *w*:e?i]-t?* tz a 

(3) n->A 4 3 

25 ^ffl^THJS^J 4 CD (2) i^t»cD^-y£T'^-r ^ 'J y-l" -tf- •> 3 >^ff^. 
-f ? a-v^ifco CCD? □ A cDNA£EcoRI T-fflW 

c r i p t S K ( + ) ©E c o R I SB&frffA Ltz a CfflSU SjRRXll&ia® 
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(4) ?o->A8 

5 ?n->A4 3«fc9 5' ^TP!Kfli*LfccDNA*»SfcJ6 N ?n.->A4 3 
©5" ftfiOSSEJiI (|S|2 4 0«1^) *Hi«Brig«ftO-r5-rv-*^fi6L 

T^-f-*- (P-3.) : 

5' -TGT TGG G A C G A A TGT CGG-3' 
10 y5>f?- CP- 4) : 

5' — T C A CAG CCA ACC TGT GCC-3' 
mmmi 5© (1) f-fc^T^L^Ifllf^ *2S. I3Sf®cDNA^n 
->£±E:/5^- (P-3) *J:0f (P-4) *fflO-CPCR*fr-3fc, P 

15 issEFij^w L^„ cntrio, nifi«i5<D (i) izj3^xftmLtzm3m 

<D c DNAr? a- VO*T% PCR7 7 ^^ h&WM&A 4 3 ifoj— CD^»S5 
U 3' «Ott*E3«J*<A4 3<D5' «<Olt6t5E9JiS4C-»tS C t * 

20 (5) ?d->A5 3*JJ;0 { ^n->A4 0 

»2i¥{CS-ra cDNA?o->Ci^ yn-^Qfe^yAiA^yij^ 

5' «Cfc-3 2o©«tt«^n->**||B»*«liaJ: 0«*?bfca 
CI©?*.. ?o->Vll©3' ffl£*t*-i-«8a-<D.fc(Jftlv3'**n->A5 

3 x «t fJ SI >2T* ? a - v A 4 0 £ Lfz 0 
25 ?n->A5 3fcJ:O*^D->A4 0©±±iSE?'J ; S:»tffL. ?n->A5 3 
©3" §t£9 n->A 4 0©5" §ij©S«-r*SB# (#1 2 . 4^a^S*f) ©Ig 
S@efi|^|5]— -c*S^i*ttffiLfc„ 4/:, V1103' liA53®5' <fffl© 
IHtSttl. 8*a*S*f*ifc«U*:a:C^ ligS (*6 2 7 3 £2 : V 1 
1 T'tiAT'£> *K A5 3TI±G) $|S*<, C ft «s»OtttSE3»Ji<^»=— StT 5 C 
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(6) 9 n->A 3 1 

^D->A40J;f33' >3|Sl(r#gLfcc DNA^X? V y-t5tzt6\Z 
teOMftZft-ofZo i'D->A5 3feiD t ^n->A4 0lcfct.^x — . 

5 (P-3) fccktf:/^ ^r- (P-4) i:iotii$n577^>hfl)«S 
EMjWBISOVI l©E*i££tt?U izfcfS 3 fOA 8 cDIE^'Ji tS'Sot^ 

a-> 6 9i©^»lSi:S3f^i< c DNA * □ - >ito(,>T^n -7A^ 
BifcliQi/W^'j^Xt«cDNA^D->*, -?z>^- (P-3) 

10 cktfT^-f^- (P-4) *fflfTPCR*lTt^ iftfiUrt::^^:/ 

E*J*SlH£ bfco C ©*ga«E5>lrt<* a->A53fciM40 ill— T-fe 2 c D 
NA?n-V§IKUfc„ CCD4^^t>. P CRCDififsE^iJ^S' fl'J©3Sc: & ■£> 
3' «K#*t«^D->4iRU CM^D->A31ibfc 0 
?n-:/A3 l©£ttXE3»J*tf*rLfcJSJR. A3 105' lOEWi'n- 

15 >A4 0©3' KOiatSS^is tfcA31©3' «©E5iJ*<^o->A8 
©5' fflS©«*r*--S«S3'CDE5>J<J:|5 — T*5: i^StSSL*:, 

SWfim 6 : F c r BP*a- K-TS c DNA©ME5>J©2fcSE (3) 
FcrBPfflcDNAiiiI16. 4 tngSSOifl^ 3. 5+nigS*t*r 
20 hir^-^E^iJ irfu-TA^ B. Q <h*§PJSB#£tttr) © 3 E©^ V^A 

■J f - U **i-€:*tioaDigLE9»l*<S^{=9 5 ^ja^OffiEHt^Wr 

5«ie*UT^fc (IS 8) o 

CCD »J tf- haiiartOtKSE^lcDSiJEKfflffc c DNAIt IiJi£eD« *K A. 
B £ ! 4 Q © g. :/ n - -f £ % I ^ S J£ t£ * *T "T S C i T- * n - ^ > ^ $ ft T # » 
25 -5- LT#*OtS*E^J*^-r« Ci!CJ:*)«a-r5*^©«SE5iJ*<|B}— "C* 
5:i4«EUT, c DNA|3J±©iltt»>.*9!£*M::i^ Cftfc J; *)— 3© c D 
NAKm-OniRNA CJS€eT) ICS**" * ©T-£ 2 C LT 

pNV 1 1 S RiiigiJ© 'J f - h»aSi*i©c DNAIfr*^ »<*K5££3-tK 
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F c r B P&m&rfZ>*J 5 a— r K gfciVK l 7 ic <fc 9 c©|g 

CD Migs K>*#&7^-^ -©•&/£ 

5 li> cDNA05" «»i:«RM»3K> (ATG) *ll*$*4< tttttitt' 
<-\, fKt5^>'^K34*F c r B P 40- 07 U- AT-gJlR£tl<5*:a6 

SC. H*&3K> (ATG) <b c DNA© 5' «©IHT7 I/- A*BIff-j-S!fi?9gA< 

10 U rf? ? U^"^ Kll> FcrBPO**aHjS3K> (ATG) 

pNV 1 1 SR©IBiSffi«4:EIb7 3HSEyiJ (GCCATGG) Ko z 

a kfliJIC&SrT* ±>©<b-f 5 0 

d©*- >; a** * U*-^ Kt-ti> »©iA)WSai««J:5i:, 

5' M(=H i n dUISffi*, 3' *«C E c o R I «tt*ftJD-rs 0 7 V- 
15 A*PJ«-r<5fca6»c^ &©3-P©:*'J rfjz^ U-;*^ K (FR-1S. FR-2S, 
FR-3S) /SrfpSS L tz„ -5-LT> ^n^ti©^" U 9 ^Jr^ KtfflJUWtt F 
R-1A, FR-2A, FR-3A$fc»*T^Lfcc 
7?"T9-T&enSL* x ) 9 K 

F R - 1 S : 5' -A GCT TCT GCA GCC ATG GG-3' 
20 FR-1A: 3' -AGA CGT CGG TAC CCT TAA-5' 

FR-2S : 5' -A GCT TCT GCA GCC ATG GGG-3' 
F R - 2 A : 3' -AGA CGT CGG TAC CCC-5' 

F R - 3 S : 5' -A GCT TCT GCA GCC ATG GGA G-3' 
F R - 3 A : 3' -AGA CGT CGG TAC CCT CTT AA-5' 

25 St^??Utf-KI^ DNA^I (mode 1 1 3 9 4 -> A B I tfcSD 

ftK. (5) tHtO^iiCT^ FR-lSiFR-lA, FR- 

2SiFR-2A, FR-3SiFR-3A*g*7--U >rLfctx 5' 5fc 
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7/^-FR-2, 7^^-FR-3if5, 
(2} TAIII/S K^*-«D3fcSS 
H3S^I9- (5) C«fe0ff88U/txh v r3K>*dtf^^^-pBLS/T 
AlUCXb a I«flt*f*an-r5fc«)C:JHT©!i^*?T-ateo 
5 -rtt*)-5^ Hffi^J 1 0 - ( 1 ) iH*OJS-e,' p B L S /T AilI*(SJI8)» 
IXhoI -C^M-fka, Sfe**^*^ Lfc, 5fc«* «J >mit LtzX b a I «J > 
*-*aM£«U Xba ItrBflHfcU lea^Lt^ 3>hr^FE. co 1 
i *3BJHE»"i-«lif^iCJ: 0. p B L S /T AIIIcdX h o I ^fiCXb a I ffi 
MA$iifc^^^-pBLS/TAIII2*ifc a 
io (3) Mifin K>*£*f3f'J K«DIPA 

p B L S/TAIII2*E coRIiHin d UlX'5Z±M-{t'&, Ttfu-^f 
^«»*»«CT»3*nM»<o^^^-«»*lH[JRbfco (5) £ 

HtKO^-S-C. FR-2. FR-3*#*. ±i£pBLS 

/TAIII2C»AUfco 4SKE*i*»*rU FR-1, FR-2. FR-3© 
15 S-T^^-aUo-roiEl, < WAZtltz?? X 5 K*»T^ » + *Frl-S 
K2, Fr2-SK2. F r 3 -SK2tLfc, 

(4) FcrBP cDNASrfrOjfA 

cDNA^n-yA534Fc rBPilC7 U-A-C3&3K$*-5fc:*>C A 
5 3 © c DNAg$5B-£E c o R I Tfil 0 tB LfcSU F r 3-SK2CE c oR I 
20 SHfcdflTAUfco cDNA©5' 3S*3&<F r 3-SK20HJ&3 K>ilBC*S^ 
fS]®7*5X~ F^SJRU, :n*p iF-A53it5o 
H«K^p->A80ffAc DNAIFr 2-SK2i:#ALtp i F-A8 

piF-A53<tpi F-A8l±*ft«l 1- (1) <kE*C LTfM!8U 9 

(5) piF-A53feJ;[fpiF-A80M 

nmm 1 1 - (2) trnm^mizx, p i f - a 5 3 fei^p i f-as* 

COS 7SHSU: h7>X7x?y 3 > L/^o 2 HSfcfll 1 1 - (3) 
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i,^ — j®&(Z¥£m L>1z9 >/<^K^r^tt3 Lfco ^£D**^ S p i F - A 5 3 * ii7 
p i F-A8©^-Ttl* h7y^7x? h L/fcffljafe*^ * a —i-AtfL#iZ J: -5 
ScDNAiriK 94K1 7 ©t^Tti^^fcttfo^lCJ: OHIi* 
*i£*>^g<D— K^SC<ta<7K$*i7t (H9 0A, B#SO 0 cn 
5 i»K ASSfci^AS^Fc 7BPO±cDNAO4»O51E?jC0-a-c*5 

l»H7:^n->NZ4i<FcrBP mRNA®5' SSS«T*5C 

C#2E*-* 9#B©ATG*<SI»?HJfeSBfiTr**Brftltt*<}t«Snfco 
N Z 4 cd±S(EIC i n f r ame©ATG«5^li^ h ,7*3 K>*<ff6t5^ 
t'pj&v&tte-rSBWTN t-VADNA?^^ 'J-i5Fcr BPlfi?** 
15 Kb. SE#iggE?t]£-zfcS U*:o 

(1) y;ADNA7l'7'7'J- 

5^^7U - {47UIR© t hSifll^a* (^^^-. EMBL3 S P6/T 7 
: CLONTECHtS) © & ©£ffl^fc 0 

(2) 7n-7 

20 X ^ U -->^i;l^57'o-7'i: Ut, cDNA?n-VNZ4^BamH 
I T^? ^ — ofc 0 W *3 t±3 U fcctO t ltig^J7T'ffl^fc^^-'J =f* £ ^jf- 

K (-7 5^^?— 2 :GCTCCAGCCCAGAGTATCCACCAGCT 
CCATAGG. 33me r) Z^n^tla [ 32 P] dCTP, 7 C 32 P] AT 
PT'7 ^/AT"? -T ~ J:«m (NZ 4) > &Sl'<±3E«Mfll (T^f -7 

25 -2) Ufct>©*flH%fc„ 

(3) 7? 'J — 

7-n-7NZ4i:i5x^U -->ri±H;&£#!3-ei£-^ cDNA?^^7'J 
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2 0 %<h U *fctt*l*0. 3XSSC/0. 1% S D S «:#trJg»tf»-C4 5 
°C. a0 45-ia©iffe*»ff«:5®l»0iSLTff-afco 

(4) A D N ACiStti 

LJTitSa*^ DN A^ffltiJ L^o 

10 (5) 35#^-y fy/i^-^i>X 

(4) t»fc#*OiDNA (GHFc-1, 2. 3) *©IKgf (Apa K 
BamHU EcoRU Hindll I > KpnU NcoK PstU S 
a c L ScaK SmaU SpeK SphI, StuU Xbal, Xh 
o I) X'n±m\th, l%Tifti-^fjvmm.^Wl^ tf >^n^r^ 

15 fT-,fco t-fn>^ V7'U>^0h7>X7 r -{t7 ? ;^O. 25N HCIC 

3 l^TfttlffS (0. 4N NaOH/1. 5M NaCl) 
5$*ffflx2@S»lw-Cfi£"3Jac*l/. S&K+ftairi* (1M NH 4 0 

Ac/0. 02N NaOH) 4 s "CI 5OTx2[slSSCtIi?S[iLfc, 
©Sgx ^H&iCo^ > V^'UV 2fe-^|5]^{w F7VX7 7 -(bidirec 
20 tional transfer) bfc 0 2tJC©^ >yi/>li^*NZ 47"n- 



GHFc-1. 2 (A p a K EcoRU SacK Xhol) isiO'GH 
F c - 3 (B amH K EcoRK Xbal) eoS-Btt? 5 *V > h£p B 1 
25 uescripK?^- (TOYOBOttS!) K-tf-a? n - — > — SBv 

(6) *£JS: 

?n->GHFc-l, 2. 3 iz bB&tfitZT >» \i >7 l/tr<D 
JS* S -T Mf-f Xi<:fcJ:*l 5kb (GHFc-1. 2^ 13kb (G 
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H F c - 3 ) (D^tl-etilksL Utz ? d - >"C* *K GHFc-lt2 li—^MW. 
LTWc 0 FcrBP cDNA©6 3. 6 4 iS JCtg^-T ^igSPtHfc «t 

CFl 3 1 1, 131 2#SK«^-^4»BBKGT/AGflaic— SLfc-f > hn 
> (11 0#I) ^#SLTfc!3x 3 1 l*B*^©i*V>«$H>SUK 

5 EJHIicDNACDfeOiSiC-aiT^t (HI 1*IE) . *Si: v cDNA 
^d->NZ4©5' ±S6I4GHF c - 3 Ct* ftt^fc*<, MMM 7 C *J b > X 
IE«L*:JtS_t<DS8iR!IS$£ATG J: (3 8 7«. -r^Ct>^NZ4 0E*1*-*1) 
©5' «i:D7 9*3£±«EK: in f r ameW h v zTzi K> (TGA) a< 
ff^U, ^cofgHcftfecD in f r am e -COATGIiSa&S.tl'a^-afco L^^o 
10 Tn Ctlt>OS^(S^ o->NZ 4(C#^E-T5 9tSa£a^S©ATG*<F c r B 
P:fi£?-cDSIRgj§#sA T GT* S pTB6tt*5il < 3d#-f 3<> 



18 : t h FcrB POm&t IgGFc *§£Sft8lti £<Z)fIBSHft 

^nK-Cirm^tlTtFcTB Pcd cDNACD^SE^JJ: ^ti^^tl^T 5 ;S 
15 W-ntk-o? >'<?mMl*. #l4 007i y gESSJ: J.— -y h©< 5Sb 

#£-ff 1 2 llff^U (R 1 - R 1 2 «B) . -e©lu^[r^4 507;/S (HSS) 
i*?2 007-yS (Tffl) -©i— -*<CEy9*Wr*fe<OT?*-9fco HI 2ic 
^^i^fc. RS)5cd< 0SL/ar. 7 h«D|*K R3. R6, R 9 (ifflStC 9 5 %Si 
iOffilHte^-WU Hai:R4, R7, R10©3^ R5. R8. Rll®3 

W-TSfcaitC, cDN A^K^ < -0;^©*«Stt*#;fc*fcSE»* n 

Fc5£^@t£©«iJj£cD^;fc. SM$3*fflJ!aiwf£§l£li-rt:S5#cDN A7"7X' i KpN 
25 V 1 1 (±SI 1 2 IZtf. Lfc i: o H, Rl, R2, R3. R4. R5S.O*R6© 

^ifcii^ ? n - >offi^i:<t n v i loo— as^Ti y^ic*f-r-s 
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IiXLl-B$iBSg^bfc, «li:^Lfc«kof-x NVl UO-MHi 
Lfcf&©E?tI£DNA©MS#T'*L7to iSk NV11© cD N AS&#© ? 
^ ©SIRcote* S«:#JCDigg£ l#<fc U *&©£S£ 7 7 7 6#i 

C OS 7MC— kMgG FcSBICj;£?fe 

fe. P#I^;^n-t;t/{t»K9, K 1 7CJ:«ftfi*ff-sfc, 

IgG Fc©*S^IC»"T**y * n— ^-A'iSflEOHS^SB^afcae)^^ 
i^©*-&*ffofc 0 cDNA^-lttCil^ttCOS 7lfflSS*i^>'-^T- 
10 BJELfco Mftbfcb h IgG*l«g/«l(fc«SJ:-5lC^ Pl«St#K 9 £ K 1 

BfPf33fc©&> PBS (-) KTftfrU HRP£l££rL;tetrtb h I gG (H+L) 
$t#F Cab* ) 2 77^>h tHfllC'f h L> SEtfek h I gG©*£ 

15 -^^ffiUfco 

*tt"T*A:ai)C t h IgGS— &$t#£U -Rfitfri:LTHRP«ajftfc h 

iJ>tt < <fcfc lo&JiOR*©^**^*-*-** o-> CNV 1 1. NX. 
20 NZCY, ABssH, ATth, ASpl, ABssH/Tth, NXABssH. NZ 
CV11) -C*-»fco Hfz^ I gGOg^iSft^t^fettoSgli^ RS5©#^ 

— S*fiiJ6*Lrt:? n-> (AHinc. AHinc/BssH. VI 1. XI) K.U^ R 
SO-^L-i^fc4l^n-V (NZC) I gGO^gttli^^tt^ofco 

25 

sBXIi— S15^fco^a-> (NV 1 1, AHinc, ABssH, ATth. ASpl, 
ABssH/Tth. AHinc/BssH. NZCVH, Yll)-Tlit;?n- + 
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□ (NZCYiNZC*i<^t©^o->) -Cli^-y ? cr— 7-/Ptt{*K 1 
7©5fefejft<ig«>£ftfc:« :tlb®gIi:J;*), H««t^<^d-> (AHinc/ . 
BssH. VI 1. XI) TttFcTBP«*Wttfl:-CEJ6-r5SaH*<»affiAS 
*lT^*Kt)rt^*j&-*\ I gG^gftii'^^tL-r. H«ttR«»l=IgGg 

^IgGSfefcckC/Kg/Kl 7Mi:*fLt^ttf*5Ci^6, R35<R1~ 

10 CD R3 £R5 JrflDX.T> flfaffl lo£i±OR««*#tr^ a-> (NV1 1. 
ATth. NZCVlDtli, K 9 itfiiiK 1 7!wiO I gGMn©l 

© R3KiJD;iTfteDlo£Lh©R««*^tr2n-> (NX) TK> K17 

® R 3 8MK©**^t?£ o — > (NXABssH) K 1 7 K J: *? 

© R 51K«eD***tr* n-> (ABssH/Tth) T'liK 9 ir «fc 0 £S£#<^ 
20 ±l=|fi»$tlfc3&<Kl 7li«»Utt*>ofco 

® RS&tfR 5flflK*S5#4:t>**tt^*n-> (NZCY) K9. 
K 1 7 i i I gGOg^*^ < Ef fc. 

© ±X<D? n — XC&t^T. =3 > h n — ;!/ft#©£t F ct R nSttefC J; 3 I g 

25 J^JiCDV«kf3s IgG Fc <D|££«&ti:W\ R SflWKfttfR 5ffi«*£»-CR 1 

~r 5 ^s«tr?¥ffi u *ft*'ft©R««a<BGre i gGfce^-raswwc* 

5*4<lSS*lfco NV 1 l^Rffl«*a«irt? cDNA^D->t?tt« 

3$©IgG ^•S^-ra^rtltt ; fefc-^*A^^tifc 0 ::ns©*35li^ T^y®SE 
?"|Offil^tt*M=»^ R 1 ~R 1 2 an>-f tit, I gG*§£r2!5&£f#-t,?43 d t&mfe 
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nifeffll 9 : FcjB Pyy Aa^?©«5Mff#r <IE^M*SaiS[©»3e) 
5 Z 4©±SS{Cin frame© A T G * 3 (,MiX h -y^n K > £<#:£-r -5 ^.i* ? 

(1) yMDNAf-fyfJ- 

10 U-{4mJEOt hfiUtaca* C^i'^-, EMB L 3 S P 6/ 

T7 : CLONTECHit) <0feO*ffl^fc. 

(2) 7u--f 

X ? IT — >^JC^C' 1 -5'7*d — "7*<t bTcDN A ^ o— >N Z 4 *BamH 

15 U^"^ K (7"-5-f" 2 : GCTCCAGCCCAGAGTATCCAGCAGCTCCATAGG, 3 3 mer) 

. v-ZMtia [ 32 P] dCTP. r C 32 P] ATPT-7 >?2*Zf?^ 5 
iCct-S^lS (NZ4) > *3^tt*S8tS» (3" 1) ziz ir K) bTtfe© 

(3) X* 'J 

20 rtj-7NZ4C«t4X?';-i>/ttWtW4T«'<fc cDNA^-f't 

T i K»flE* 2 0 % £ * Washing!;* 0. 3 xS S C/0; 1 J<SDS* 

^tsmmdp-Z' 4 5 °c, 3 0 ^^©ftfstf? 5 mm. k> s LTff ^ ?t 0 

^frtv * (OftSN Z 4 ■T'o-yc-j^T 2-3<0, *fc^fiS* ') ? U 

(4) A D N A ©Jfttij 
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^niu-citji*^ DNA^atfju/;, 

(5) a5^?7f>^i->-^i>X 

4 T-^7t& *©ADNA (GHFc-1. 2. 3) £&!PglS3t (Apal, BamHI. EcoRI, 
5 Hindlll. KpnI. Ncol. Pstl. Sad, Seal. Smal. Spel. Sphl. StuI, Xhal. Xhol) 

0 r-l'n^ >^b>^£D h-5 >X"7r — t4^U*0. 25N HC1. 0. 4N NaOH/1. 
5H NaCl. II NB 4 Ac/0.02N NaOH ?tft?ni5^ 2MIL/tg, <irVU 

1 VT' U > 2 tfc^P]B$f~ f- 5 >X7 r — (bidirectional transfe 

GHFc-1. 2(ApaI, EcoRI, Sacl. Xhol) «fc U*GHFc-3CBamHI, EcoRI. Xhol) ©# 
Stt^^^^^h* pBluescript^:^^- (TOYOBOtt) JC-y-^^n- 

15 iD^mizmoxrf^tio 

(6) si7 V e^ 

5 1 T'n-T/fp&ifllT^^U- h £ LTs ^ n- >GHFc-3®EcoRI/SacI»r 
(cDNA^a- VNZ4©Ji«E^2kbiCffiS) ^-pBluescriptSKNtlf:/^ a 

y/bfc^ 7 r — S> VCSM13CJ: »)Hi!bfcssDHA*ffl^A:o CO 

20 >^ u — hcy^-fT-x^xfVyg >x*ffl(r^5'<;i^$nfc7'5 -f7 

-2&T — -^b, BcaBEST^'J > ^-tt (TAKARA) Kit) 6 5 "CM 
O^Fd^fix^fTofca Ctl^rBamHIM-fkL. aiSEttfifc 8 MR**#tr 7 . 5 H 

Lfc^UiGtflfift (1M NH<OAc/20mM Mg(OAc) 2 /0. lM EDTA/0. 2X SDS/10 
25 ug/ml yeast tRNA) c£ s 3 7 °CT— afc-Y > ^ ^- f- UT n - 

Ltz 0 COS 1 7*n-^(lxl0 5 cpm)^r t h;*J!§_hJF£fi5fc:3kRNA(40f!g) ipolyA 

*rna ci. 5«g) £zn£ru, ^^y-^ft^&^n^'fi^Oiiios l^w^y ^ 

-T-if--> 3 y& <.SQ%*Jl>J*T ^ K740mM PIPES/400mM NaCl/lmM EDTA)IC^ 
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->a >*ffofc 0 -tllC200»lOS (30nM NaOAc CpH4. 6) /280mM Na 

Cl/lmil ZnS0 4 / / lmg/ml ssDNA/150unit SI S 9 V T - -if") £;finx3 7 °C 4 

5 *£JHi:^3j? 

?n->GHFc-l, 2.3i:i^7>W'S?'v tf i/- * J. > «> > ^©liS % 

-1" Mf--f XA<*J .t^lSkbp (GHFcl. 2), 13Kbp(GHFc3)©-fc*i^*i3*2:U 

fc? n->T-*> 9GHFcl£2ii— SB overlap OT FcrBPcDNACD63^ 
64#eiCffl^-rSSSF^*i«ka t 131L 1312#g{Cffi^-r^±gSFHHCGT/AGgiJ 

10 ic— ScLfc-f > ho bT4»0l311*B*T?O-s. + V >S&#©*£gE 

?fJ(2cDNA© Sl^T^fc (110, 11#I) o cDNA 

? D->NZ4CD5'±SS(iGHFc3r^^n-Cfc»3. 1t^_k©ffllRli8&ATG s i: ») 87b 
ase, NZ4 ©5'^ 9 79base±Bfci::in frame-?©* h -y -fzx K>.(TGA) tfiU 
ffiL^ ^©F^i-flfe© in frame-CCDATG{ifgii>t>tl^:^-9fco fi£ot\ Ctlt. 

15 ©ISJRM:*o-> NZ4ICflPaEf-5 9*SOATG*<FcTBPae^coaiRII!»ATG 
■e*SpH6tt*3i< 3t»** -5 !>©Tfe5, NZ4©5' JiSftfcJ:^ 2 kbp 

f*3 iwTATA/CCAAT *®«fiWS ^ a * - * — ■=£ f— • 7 ii^ £ ttT * -a 
o S It* e^r«t>tS*^&> d©ATGJ:»}8.9. 10*B»-h*cffla 

-r<5S£©'<> K^H.'itU -E-©rt-10©A^ST'fe i fe-Er© isirj-frtri 

20 ISl^Cli:*^ ^OASSi Oei^tetS t>©<k:*x.6n/=o 



iisfe^i2 o : fctb pae^sa©*?*? 

Fc;BP cDNAffly-^x>^^S> ^ — -r-f > ?ffi&Pl ©fSSlBtiCClii 
e^^g)C0ffffi*-<^i^$tl/c o -rt£*3-&FcTB P cDNAO 5120, 8723. 12326 
25 SB (C "T -5 SmaISB & > T * a — > A 52© lU-fS^f (SCCCGGG^ <h CCTGGG-x 
coi&mtoSWk&mtb >htltz a cDNA? n — — > ^ Cffl 5 -Y 75 'J 

«3@OlOIL SSWJI <c!S Js6 <b ti £ t> © <t* o A> *5tS-f -5 26 SC £tT © HSfc 
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Forwardfijy 7 -f ^— i: UT 
BC1 : ACCACTCCTTCGATGGCC, 
GS1 : ACCTGTAACTATGTGCTGGC, <D 2 
5 Reversed -f 7 -f V— £ LT 

GS2 : TGGTGGTGACGGTGAAGGG. 
GS3 : ACAGCAGGGTTGCCCCGG, 
GS4 : TGGTGCCGAGGGCAGCCACG, 
BC2 : TGGGTCACTGAAATCCG, © 4 L 7t 0 

^BigU Nelson*«D5?a»=J:*3DNA*atflUfco N A20ng{C7°^ f -7 
-tvh BC1/BC2, BC1/GS3. BC1/GS4, GS1/GS3, GSl/GS4*^zgS20pmoleT-inx. N 
PCRM ClOmM Tris HC1 pH8. 3. 50mH KC1. 1. 5mM MgCl 2 . 200ffM dNTPs. 
0. 0015S gelatin, 2. 5unit taqtf 'J 5 — -fef) 4 s -. C94°C lmin-60°C 1.5 min - 
15 72°C 2.5 min x 30*^ ^A-) OftfrfP C R*froJt 0 P C RaHSH±S«aIJH 

O:/-?^ ^-BCl/BC2£B£l,>7tg-t? » h tSfe? ^SjW?^* C «fc a^^i/j: 

/Co 

20 lOlODNAiSOfl, 1^><2 Smal Ct^ift^nSCi:^ 

SnaHB&##aEU fifcco^ V^/WT'iiSmal^CDviiHi:, *?mt£«J©td^!&<#«<© 

feOttff^EL/tt^o^o HT-29N2 fflJ&Kfc << t— tr y 

25 (r^TRT-P CRLfcSU SmaliCTillkL^iC ;?>> it-eot-f h^AT'l^ 
tz 0 

*3t> 7*5 -f ^-BCl/BC2T^a*<ffiJ6^nn£^-9fcaSi: UTP C Rift© 
^S*^1.8kbp*>5C i^^7'5-1'^-GS4i:7"^'r-7— BC2©PbTC::Jo =fc-E:l. 6kbp 
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■&ptl1z 0 Z<D&&t&m&^Ett<DSmaimi&ffl<DRt:frimiZ&<^ BC1/B 

5 3dfe0>I2 1 : R*fflKJS3aCHOMttS5CDa-*£Fc7B P©*fetii 

**:£-rsSfl«n?. »«J|WM3SS&'<**--. pMSXND*I^TFcjBP« 

9i cDNA, NV1 lST^MStt, pMSXND^?^- liSQIS^©^ 

(1) pMSXND^^-OS&E 

pMSXND© cDNA^o-z.y^tT*5Xho Ii:X^57 
5--K*55^flS-ffcLfc», 0. 4^&£D Klenow Fragment iZX 1 5 
15 *sp»<tUfco 

8CIC> NotI'J>*- C5' -pGCCGCCGC-3' )£r^7 * 7 -f f— > 3 > U 

fc^Not it-Mfku iaaM$tt^t.3>ff >hE. coi xl 

1 -B£JE«3£g|U*:o ?f a->*j»«f U pMSXNDfflXho 1^3 

fii:No t I 'J >*-4<ffASftfcy7X5 KpMSXND-NOT*»fc, 

20 (2) c D NAO#A 

pMSXND-NOTtNot I V^±Mit UfcSU TJlsfi V 7 * XZ? t * — 
-tfiBSKJ: >»4fc*frofca »k % «M6 - (6)TfPilfcF c r BP 
c DNA£®.Jy-&/uti7'5Z. i h'T'*£ p NVll-ST*Not I "C^ifi-fk 
U 7/fD-7y;H»*ii:T8 k b p© c DNA«»t^«, MW.L1z a c 

25 n^cD|%^^i? c DNA#A^55-^7-i'^f— •> a >U n>t'f>hE. 

col (XL1-B) 4)gf£l5Lfc 0 T>h'-> V >*£tf L-B^U- h_hT-i£ 

T'cDNAi<HA$ft/:/7X; K*«RU, P N V 1 1 -M S X&mz a 
(3) CHOHlJJg-C© I gG FcBPSftcDNAfiD?Sa 
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*U JtlSLfcr^X i K*»»Lfco KlO«*250ji*©F-121Sitt 
(7 ? UtJ-^ K^JD) lOffi 0^7x^3^! (Trans 

fectum. SEPRACORS) *250f iC»#Lrt:fc©*«£ U fi^CCHOflHIS 

K*L3HlHMUfco ifcKU *%£lmg/m/©G418. lOK^I&JlJfiL**^ 
a-MEM« GIBCOttSI) 3 BSiCigite 

32SSO«#<& 1 4 BHMbv - K©#A£ tifc»JS*«3? Lfco C©<}; 

iq a-^>^'L,^ 0 si*ifc«aa^ n f cts^-sttow^aefft^** 
( 4 ) ite^iiti 

pNV 1 1 -MS X#CHOjHJS©il!rfe(*Ktt*i&**U Sj&c FcrB P7 

ni OG418^tra -MEMi#it6 (* * U**- K^£) CT 3 - 4an&*£S b> £ 
W-tZMS&Zm&lLtz* friZ^ jt h f- hBK£4& (0.02/iM) KJfflnU 

20 -rsj*f£*< 91U *»WKi6.4*M~25all h h L/^-fe- hffSETTiiSrr 

25 (5) asata*4©fpsi 

FcrB P77^>> h^rSSWiCS5§^-r^CHOJfflflS^5 x 10 s »3&* 0100 
mra-r-r y ->i«C^U, 6. 4/i!M h h U^-fe- K 1 rag/ml G418£iDX.^ a -MEM 

gsJoU sajfcDasSiNH^frrsfco 3Bii:, ig*_h?t (SUP 1) 
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$ bi:S U P l#>£«ia>T-*ISfc< tziblOQ, OOOxg. 60^Fa^S^. _h» (SUP 
2) ^@iKL/Co IfflJ&fi, 500/1 (OflMiSffH (50mM Tris-HCi (pH7. 5). 15 
OmM NaC/. lmM EDTA. ImM PMSF. 10mM monoiodo acetamide, lO/ig/nf approtin 
ine, lOffg/mf leupeptin) SfMl (3 0#x3IeD *frt\.10.0 

5 OOxg. 10#IB4iC©»C>*fT-9rt:.' MO±t (LYS1) BISir % 
1 J6NP- 4 0«£&»J&&JBttIHft400*i £Jnx.> 8«&&S3U a^>L±» 
ZmWhiz (LYS2) a Jg{r-©SI^J-l%NP-4 0, 0.1%SDS. 0.5% 

»*®JRLfc (LYS3) ■ Mill 0 OfiOtt&MMHEKlMls*: (LY 
10 S4) „ n > hn-^i LT^JB±5EilBja©*»« (1/100-1/3200^) 

(6) t>K^-/fEL ISA 
HiSftfcFcrB P?^* > h£3£fifi*JK4fetii-f -Sfcfeir, FcjB P!r*hT 
S^lW^y ?n-^-;Uin;{£K 9*J cfcC^K 1 7*fliOfc1f> K-f ^ELISA 
15 S©gg^^^^ fco TV*— -*^LfcK9tt#*5K/ii£ttSJ:-5 0.05I 
(pH9.2) craSS 50jI/-7x;K'ELI SA^l/-h(PRO- 
BIND. 7 V&S) (riax.fcgU 4tt-KS!iLfc. 

» (0.05%Tween-20*#trPBS(-)) r 3 @8fc» OfcSU T'o y * > ?*?§?&( 1 O 
^Jfilrff^-ati-RPM 116 4 O^ifi) * 5 0 ^ ^A-inx.^ Mr 6 0#IH 
20 SfcSLfco 

:/n v# (5) lcra»LA:KS*«* 5 Oji^Jdx.. 

f?U^HRPJS-&K 1 7i/t#£5 OMflnx.. ISlTOIlfc, j*»jSf«[l=r 
3Is]Sfc7§^ 5 0 ni©i£'fei& C 2 Omg O-phenylenediamine. 80/* f H 2 0 2 ( 3 0 %) 
25 £5 0«l<O^x>a**«l=ffiPHP) 1ST' 3^BB3S-&4i±-^:o 50«!© 

2.5M H2S0 4 iS?«*Jn^.SJe«:fltlhUr^^4 9 2nm©R#je*fll3ELfc 0 

( i ) »«snfcrtftfl«i<cFcTB p^i^c HOSBja^ico^r 
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&3 BiiC*lf3FcrBP75r> > h O&m.M.&K 9 / K 1 7d-^ 
J:«fflttSfefe&C.fc tJifttb Lite. HI 3IC*-S-J:-5J=» W*St*^*Tf 

Cii) ELISAi:i2FcTBP77^>>hOtlM 
> H2&JffiigjffjKct> CLYS 1 — 4) CJfc^T. *gm±mcp (SUP 1, 2) \Z 
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u n od< 92 





1/100 ftft 


2. 184 










1/200 


2. 024 




1/400 


1.516 




1/800 


0. 935 




1/1600 


0. 514 




1/3200 


0. 264 




SUP1 


0. 731 




SUP2 


0. 712 




LYS1 


0. 044 




LYS2 


0. 174 




LYS3 


0. 013 




LYS4 


0. 095 




CTTP1 


ft 9SQ 




SUP2 


0. 273 




LYS1 


0. 027 




LYS2 


0. 070 




LYS3 


0.012 




LYS4 


0.019 
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1 ] 

E?*iS# : 1 
BCfiJO^S : 9 0 8 

w.n&mm : cdna 

IE? 1 ! 



10 20 30 40 - 50 

1234567890 123-4567390 1234557390 17 34567890 1234567890 

CTGGAGGGAT GGGTGGGGTA TGG^GGTGGT GGATPlCTCTG GGCIGGAGCA 50 

ACCCTCCTGI "GGGGATTGAC CC-JGGAGGCT TGAGTGGA3C TCA*jGA*CAC 100 

TGGGA3AG-G GAATTCCTCA CAGCCTTCCT GG^GAAGTAI C^GGTGGGCT 150 

AC-GC-AGGG CTACCCCCGC CTCCTIATCT CC^GTCTGTG AG^GAGGCCC 200 

GCTTGAGTCT GGATCCTC-G CCAGGC-GAC A^GACCTXAA AGAA3GTGAC 250 

AGIGAGGGCC GGGSGICGG TCATGGTCAA CAJGAGIGGC AAG3CTGAG-. 300 

TGAIAGGG.-G CA^GATCTTC C^GCATGCGG TGGTGAICC-. TTCTGACTAT 350 

GCCATCTCTG TGCAGGC-GT AAATGCC-AG CCIGACACA3 CGG*JGCIt3C 400 

AGTGCTGGGG CCCAICCAGG CGCTAGGGA3 CGPdGL-JITTT GTGZTCACAC 450 

CGCGGGGGAC CTCAGCGAGG AAIGTGAA3G AGITTGGCGT GGTGGZGGGI 500 

GGGGGAGGIG CCIGGGTCrsG TGTC-GGCTG A-G3GGTCAG TGAGATTCA-. 550 

TGGGA-GTTG TAIGGAGG-G GGGATGTG'CT A^GAGTGAGT CTAC-GGGGT 600 

ACAATGTGGC CGAGGTAGAG AGGIGAGTGG ATGTGTGGGG GTG-AAGGGC 650 

AGAGGIAGIA GGGCGGTGG3 TGTGCTCTCT GGGGACAGCT GTGCGGAGAA 700 

ACAIACGAGG TGGA-.CCATG TGGTTGAGGA CCTCGTAGCC ACGTCTGGGI 750 

GGGGG-GCC-. CTATGIAGTA CGCA3GGTGG CGTCGGAAIG TGC<TEATGAT 800 

T7GG3GI7GG TTGTGGGGAG CCAGGGGACA A^GGTGACCT AC-ACCATGG 850 

GGGIATGACT GGCTCCGGTG GGG7CCAGGC AGGTGAIGTG GZAGAGITTG 900 

AI-GIOCGG 908 
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2 3 

E?iJ#% : 2 
E?'l^&* : 1 3 3 6 

«oa : -*» 

BcyiJoaiS : cDNA 



10 20 30 40 50 

1234567890 1234567390 1234567890 1234567890 1234567390 

GGGCTACAGG AA£<^eT*CC CCCGCCTCCT XATGTGCAGI CIGTCAGAGA 50 

GCCCCGCTTC AJ^TCTCCATC CTCAGCCAGG CPO^AACAC CTCAA^AG 100 

GTCAGAGTGA GGCCCGGGGA CnXIGGTCATG GIG^ATCA GTGCCAaGGC 150 

TGAGATGATA. GZ<20^£* TCTTCCAGCA TGCGGTGGTG ATCCATTCTG 200 

ACIATGGCAI CTCTGTGCAG CGLAGaAAATG CCA-GGCTGA GACAGGGGAG 250 

CTGAC-GTIGG TGCGGGCCAT CC^GGGCCTA CCGACCGAGT ATTTTGTGCT .300 

CACACCCCGG GGGAGCTCAG CCAC<PAXGI CA^GG?GTTT GCCGTGGIGG 350 

CCGGTGCCGC AGGTGCCICG GTCAGTGICA CGCTG^JGGG GICAGTG^GA 400 

TTOATGGCA AGTTCTATGC AGGAGGGGAT GTGGTAAGAG TGrOXTTACA 450 

GGCCIAGAAT GTGGCCCAGC TACAGAGGTG AGTGGATCTG TCGGGGICAA 500 

AGG7GACAGC TAGTAGCCCC GTGGCTGTCC TCTCIGGCCA GAGZTGTGGG 550 

C-JGAAP£LATA GG^CCTGCAA GCATGTGGTT GAGCM3GTGG TACCCACGTG 600 

TGGCTGGGGG AGCCACTATG TAGTACCCAC GCTGGCCTCC CAATCTCGCT 650 

ATGATTTGGG CTTCGTTGTG GCCAGGCAGG CCACAAAGCT GAICTAGAAC 700 

CATGGGGGIA. TCAGTGGGTG CCGIGGGCTC C-GGCAGGTG AIGTGGTAGA 750 - 

GTTTGAGGTC CGQCCAIGCT GGCQCTCT* GCTGTGTGCA AMGTQGGCA 800 

7CGAGGTCCT GTTGTTTGGC ACAGGIGCCA TA^GG^ATGA 2GTGACTTAT 850 
GraZCCCTACC TGGTCCTGAT CCC^JIGTG GCGGOGTAGT GGGCAGCCTA S00 
TG7GGTCAAG AGTGTACCAG GGTGTGAGGG CGIGGCCCTG GTAGIGGGAC 950 

AGACGAAGGG TA7C-GGGGG CTGACCAXAG .-ZGGGGATGC ££IGGGGGGC 1000 

A-.GGTCACCT GGGAGGGTGT GGCAIC-GAGT GAGTTGTCGI ATGGTGPAGT 1050 

GGAG7TCGGC ACAGGTG-GA. TGATCCAGAG GGGCGAGGGC AZCACCAACT 1100 

TGGG-GTGGT CAGCTTCC-GG GTGGGGAAGG CIATA3GCTA CC<LAACAGGT 1150 

GGTGATTGGG GCCGGACTGT ACTGTGCGCA GTGGrGGCCI CGTGGGAAGG 1200 

CATGGAGTGG GCAGGCGGGG .AGCGCTGGCA C-GTGGIAGGC GGGAAGGGCG 1250 

GGTGTGTGGG GGAGTCCAGC GCTGTCTGCC GGGGCCAGGG CG?£CCCGAT 1300 

TAGACGAICT TCGACGGCGG TCGGTACGAC ATGATG 1336 
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E?'J*-f : 3 

: 1 8 7 8 

h * o y - : Eggi* 
E7'JCDaS : cDNA 
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10 20 30 40 50 

1234567390 1234561890 1234567890 17 1<iS67BqO 12.14567890 

CGAAGGTCAC CTGGGAGGCT GTGCCAGGCA GTGSGTTCTC GTKTGCTG^A 50 

GTGGAGGTCG GC3CM3C3Xa CAIG^TCCAC /mSQCSGG CG^CACCAA ••- 100 <■ 

CTTGGGACTG CTCACCTTCG GGCTGGCCAA. GCCIATAGG: TSQ3CAACAG ; 150 . 

GTGGTGATTG CGGCCGGACT GLAGTGTCCC O-GIGSGCC CTCCTGCGAA 200 

GGOIGCftGT GCGCAGOTG GCAGCGCTGC GCCC^ACGG 250 

CGGGTGIGTG GCGGOXXa. CCGCTGTCTG OSECCDG GGGGACCCCG 300 

ATTAGAGGAC CTTGGAZGGC CGTCGCT2CG ACAIGATGGG CAZGTGTTGG 350 

TACACGATGG TGGAGCTGTG CAGGGAGG?£ GAC2CCCIGG CGGGCITCAG 400 

CGTGGAGGCG AAGAAGGAGG ACCGGGGC2JG CCGCCGCGIC TGTIAGGIGG 450 

CGGiGGTCAC TGTGCGCGCC TACAGGGAGI CIGTGTCGCT G^.CGCGGGGT 500 

GAA3T7GGGT TCGTCCTGGT TGACA^CCAG CGCICGCGCC TGCC^GICTC 550 

CCTGAGIGAG GGTCGCCTGC GIGTGTACCA GAGCGGAGGA CGGGGCG7GG 600 

TGGAGGTGGI CITIGGGCIG GTGGTGAGTT ATGAGTGGGA CIGCCAGCTG 650 

GCACIGAGGG TGCCTGC^CG CTTGGAAjGAG CA3GTGIGCG GGCTGTGTGG 700 

GAAGIATAA.T GGTGACCC2G CAGAGG2GTT CGTCACGGGT GAGGGGGG7C 750 

TGGC7CCTGA CGGTGTGG.^ TTCGCAACTA GCTGG^GCT GGAIGATGGG 800 

GACTACCTGT GTGAGGAIGG CTGCCAGAAG AACTGICCCG CCTGGACCCG 850 

AG^GGC-GGG CA^AGTATG AGGGCGACCG ACTCTGTGGG AIGCTGACCA 900 

J^GCTCGATGG CCCCTTCGCT GTCTGGCATG ACACCCTGGA CCCC^GGCCC 950 

TTCCTGGAGG AGTGTGTATA TGACCTGTGT GTGGTCGGIG GGGAGGGGCT 1000 

CAGGCTGTGC CGTGGCCTCA GCGGCTATGC CC?JGGCCIGT CTGGAGCTTG 1050 

GGAICTCGGT TGGGGACTGG AGATCAGCAG COACTGGCC CCTGTCCTGC 1100 

CCIGGGAAIA GGCGGTA1GA GGTCTGCGGC CCTGGTTGGG CGACCTCCTG 1150 

CA-GGGGGGT GGGGGGCCGT CCAAGTGCTC CGGGGGGCCC TGGGTGGAGG 1200 

GG7GGGTGIG CCIGCCAGGG TTCGIGGCCA GGGXGGCGC CTGGGIGGCG 1250 

GCCTGGTCGT GTGGCTGGAG CTTCCAGGGT CIGCAGGTCG CTGCGGGGCA 1300 

GGA^jGTGTGG GGGGAGGAGT TGTGGCAAAG GZCCTGCAGC TGGPACGGGG 1350 

GCACGCAICA GGTGACCTGC GGGGACAAGG AJGAGCTGGCC GGCGGGIGA3 ■ 1400 . 

CGGTGGAGCG TGCAGAACGG CGTCCTGGGC TGGTACCCCG ATCGGTTCGG 1450 " 

GACCTGCCAG GGGTCCGGGG ACCCACACIA. TGIGAGG7TG GACGGGGGGG 1500 

GCTTCGACTT CATGGGGAGC TGGACGTACC TGGTGGTCGG CTCATGGGGG 1550 

CAGAAGGGAG CGGTGGGTGG CTTGCGGGTG CTGGIGGA-A AZGAGGAIGG 1600 

GGGGAGGCAG ACTGTGAGGT AGACGGGGGG CGTGGGGGTG GAGGGCCGGG 1650 

GGGIGAAGGT GGGCGTGCGG CGGGAGTAGC CCGGGGAAGT GCTGGTGGAI 1700 
GAZGICCTTG AGIATCiGOG CTTCCAAGCA GGAGATGGGG AGGIGGAGGT 1750 
G7TGGGAGAG GGCAGGGATG GGGTGGTGGG C-.GGGACTTT GGGGTGACTG 1300 
TCACTTATGA CTGGAAIGGA CGAGTGAGTG CGA-iGGTGGC CAZ^LAGGTAT 1850 
CCTGA3GGGG TGTGTGSCT CTGTGGGA 1S78 
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HEW** 41 

lcyij#-t : 4 

Efij^feo : 3 2 4 7 

h rjx a 'J - : gijgtf 
IcJ'I^ag : cDNA 
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10 20 30 40 50 

1234567890 1234567890 1234567P.9n 1234567890 1234567890 

CTTCGflCGGC CGTCGCTACG ACATGATGGG CACCTGTTCG TAC*£GATGG a 
TGGAGCTGTG CRGCfflGGRC GSCfiCCCIGC OCGCCTTCRG GGIGGPC-GCC 100 

AAGAAGGAGC ACCGGGGCAG- CCGCCGOGTC TCCT5CCTGG GCCTCGTC5C ''ISO "" ^ ^'^^'^ 
TG7GCGCGCC TACAGCCACT CTGTGTCGCT GSCCGGCGGT GASGTTGGGT ' 200 ' ' 

Z^liE^? 31 TS^^CCSG CGCTCGCGCC TGCOGECIC COOCTSG 250 

300 



TGCCTGCACG CTTCCAftSC C2GGTGTC-GG CCCIGTGIGS CMCTMSAI *00 

GoiGACCCAG CAGACGACTT CCTCACGCCT C3CGGGGCIC TGGCTCCTGA 450 

GGCTGTGGAC- TiaS^aGIA GCTGSSGCT GGATG-JIGGG GACTACCTGT 500 

GTGAGGATGG CIGCCtfaac AftCIGTOCGG CCTGCACCCC AGGCG-CGGC 550 

CAAC*CIATG AGGGCGACGG ACTCTGTGGC- ATGGTGACGA AGGTGGA1GG 600 

CCG_ i iCGCT G7C7GCCATG ACACCC7GGA CCCCAGGCCC TTCCTGGAGG 650 

AGTGTGTATA TGACGTGTGT GTGGTCGGTG GGGAGCGGCT CAGCCTGTGC 700 

C^iGGCCTCA GCGCCTATGC CCAGGCCTGT CTGGSGCTTG GCATCTCGG7 750 

TGGGGACIGG AGATGACCAG CCAACTGGGC CCTGICCIGC CCTGCCAACA 800 

GCCGv_iA7GA GCTCTGCGGG CCTGCTTGCC CGACCTCCIG OACGGGECT 850 

GCGGCGCCGT CQiACTGCIC CGGGCGCCCC TGCGTGGAGG GGTGCGTGTG S00 

CCTCCCAGC-C TTCGTGGCCA GCGGGGGCGC CTGGGTGCCG GCCTCGTCGT 950 

GTGGGTGC^G CTICCMQGr CTQ3GCICG CTCCGGGGCA GG£AGTGTGG 3 000 

GGGGACGAGT TGTGCC-AAG GCGCTGOCC TGCAAGGGCG CGCCCATCA 1050 

G f icacctgg coaaass: agagctgccc ggcgggtgag CGCIGCAGCG 1100 

TCC ~~~ ACGG cctcctgggg TGCTACCCCG ATCGCTTCGG GAOCTGCCAG 1150 

GGGTCCGGGG ACCCAGACTA TGTGAGCTTC qoqgxggc GCTTCGACTT 1200 

CATC-GGCACC TS3CGTBCC TGCTGGTCGG CTCAIGCGGG CAGA2-.CGCAG 1250 

CGv.iGGCTGC CTTCCGGGTG CTGG7GGAAA. ACGAGCATCG GGGCAGCCAG 1300 

ACTGTGAGCT ACACGCGCGC CGTGCGGGTG ©GGOCDGCG GGGTGAAGGT 1350 

GGCCGTGCGC CGGGAGTAOC CCGGGGAAGT GCTGGTGGAT GACGTCCTTG 1400 

AGTATCTGCC CTTCCAAGCA GCAGATGGGC AGGTCOGGT GTTCCGACAG 1450 

GGCSGGGAIG CCGTCGTGCG CACGGACT7T GGCCTGACTG TCACTTATGA 1500 

CIGGAATGCA CGAGTGACTG CCAAGGTGGC CAGCAGGTAT GGTGAGGCGC 1550 

TGTGTGGACT CTGTGGGAAC TTCAACGGGG ACCCAGGTGA TGACCTGGGT 1600 

CTGG^-GG^-iG GGGGTCAAGC TGCC-A.TGCA CTGGGCTTTG GGA-.CAGC7G 1650 

GC-AGAAG.-G ACGAGGCCCG GCTGTGGAGC A-GTGAACCG GGTGACTGTC 1700 

CCAAG^iGGA CTCCCTGGTG GCCCAGCAGC TCGAGAGCAA GAATGAGTGT 1750 

GG.-ATCCTTG CCGAGCCCAA GGGG-CCCTTC CGGGAGTGCC AIAG-CAAGCr 1800 

GGACCGCCAC- GGTGCCGTGC GCGACTGTGT CTATGAeCGC TGCCTGCTGC 1850 

CAGGCCAGTC TGGGCCACTG TGTGACGGAC TGGGCPCCTA. TGCIGGTGCA 1900 
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10 

1234567flqn 
TGCCAGGCTG 
CQQCIGRGC 
GCCCGCTGTC 
TGCCATGAGG 
CTGCCTGCCC 
OGC^GGCCA 
TGCCAGSGG 
CGAGGCC7GC 
CIAGCACC7G 
CGCCGCTTCG 
CGGCACCCGG 
CCTGGGGTAA 
GCAAAC7TCA 

CCTGCCAGCA 
GIGGCCT5CG 
C7ACCAGCAG 
ATGAG7TCCA 
C<Z-CAAC7CCT 
CCCTTGCCCG 
CCGAGCTGGA 
AC-CCCCAC]\£ 
TCCCTTGAAA 
GCATT'CTCTG 
GGAGGGCACG 
CCGTCCGAAC 
GCTCAGCTCT 



20 

1234567890 

ctgsgccac 
tgcccrotc 
cigtggagac 
gctgcgigtg 
ciggcctcct 
gaccttctac 
gcggcctggt 
cagcca1gcg 
cgaggggica 
acttcatggg 

CCTGGCCTGG 



ATGA^jGCTGG 
TG3TTCA2AT 
ACCTTGTGTA 
ATGTGIGGCC 

gaagcccaat 
gggaggaggi 
ccggggaccg 

GAAGr- ^GXP-T 1 
GGCCACTGTC 
GATTGCAICT 
CAGCAAGATC 
TGGAGCCCTG 
AGIC^CIACG 
CAGIGQCCCT 



30 

4567 _ 
AGTGCACCCC 
ACAGCCACIA 
CTCCCAGIGC 

GTGGCTGGGT 
CCTGGGCCCG 
GTGCTGTGAG 
GTGGCAGGTT 

ggagaccccc 
cacctgcg7g 
atqggtttgc 
agtgtgacca 
ggagcagag* 

CCG7GGTGGT 
GTTGTGATTG 
CTATGTGGGG 
TGTGTGGG^A 
C3QCK3JC3CG 
GGTGGCCGAC 
AGGACTGTAT 

caga*jc<^gg 

CTCCTGCCAC 
1TGATCTCTG 
CATGGCTACG 
GAGGACIGAA 
AGCTCTGTGC 
CCACAC7GCC 



40 

45671 
TGGAGGAGIG 
TGAGGCGTGI 
OEGGQGCIG 
TTTGCGCTCA 
AC^GCAGGGC 
GMGTGATTC 
TCCTCCAGCT 
GGGGTGTGTG 
ACLACACCAC 
TATGTGCTGG 
CGTCCIGCAG 
GGGTGATGAC 
-QGIGCaSGG 
C<£C*ACGGC 
AG^CGAGTT 
GICACGGTCC 
CIACA-GGGC 
C^GGCAAGGC 
TCTCCCTGCC 
CCCCAGCCAG 
AGTTCTGTGG 
AAGCiGGTGG 
CCTGGGTGGI 
TG-GTGGTIG 
ACnTCIGTG 
GGAGAGCTGC 
AGSIGGGTG 



50 

345* 
AAGAACTTTG 
TCCTACGGCT 
TGGCTCAGAA 
GTGGTGAGTC 
AGCTACCACC 
GCTTTGGCAC 
GCGGACCGCA 
GGCGTGGGCT 

CTCAGACCTG 
GAGA-JGGTGG 
GGTCCAGGTG 
TC^CGGTGAA 
CA&TCCGTG 
CGGCCTGGGT 
CCGGAAACTA 
GACCCCAAGG 
CAAXGAGTTC 
TGCCGCCCAC 
AAGTGTCCTC 
GCTCCTCTCC 
ATCCCCAGGG 
GGQLACCTGA 
COGGCGGCT 
CCATGGAGTG 
TGCCTGGGCT 
TGCTGAG 



1950 

2000 

2050 

2100 

2150 

2200 

2250 

2300 

2350 

2400 

2450 

2500 

2550 

2500 

2650 

2700 

2750- 

2800 

2850 

2900 

2950 

3000 

3050 

3100 

3150 

3200 

3247 
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[EMMS'] 

SEf(J#^ : 5 
E?'I<B5$ : 3 6 6 1 

18 OS : ~;fc$g 
§e?'Joa?S : c D N A 
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CTATGTGCGG GTCACCGTCC CEQGAAaciA CTAOCAGCAG ATGTGTGGCC 50 

TGTGTGGGAA O^AACGGC GRGCXrMGG ATGACTTCCA GA^-CCCAAT 100 

GT-CTCACAGG CAGGCAACGC CAATGAGTTC GGCAACTOCT GGG?£2P£G T 150 

GGTGCCCGAC TCICCCTGCC TKCGCOCAC CCCTTGQCCG CCGGSSGGG 200 

AG^ACTGIAT CnZCAGCCAC AAGTGTCCTC CGGAGCTGG? GAA£LA?jGTAT 250 

CAGAAGGAGG AGTTCrGTGG GCTCCTCTCC AGCCCCACAG GGCC-CTGTC 300 

CTCCTGCCAC AAGTIGGTGG ATCGCC-JGGG TCCCTTGAAA GATTGCATCT 350 

iiGATCTCTG CCTGGGTGGT GGGAACCTGA GCKT1C2CIG OGOWCazC 400 

CAIGC^iACG TGAGTGCTTG GCAGGCGGCT GGAGGCCACG TGGAGCCCIG 450 

GAGaCTGAA ACTTTCTGTC CCATGGAGTG CCCTCCGAAC AGTCACTACG 500 

AG^iCTGTGC GGACACCTGC TCCCTGGGCT GCTCAGGTCT QGIQCX2XT 550 

CCACAGTGCC AGGATGGGTG TGC7GAGGGC TGCCAGIGTG ACTCCGGCT7 600 

CCTCTACAAT GGCCAAGCCT GCGTGCCCAX CCAGCLAATGC GGCTGCTACC 650 

AXLAAIGGTGT CTACTATGAG GCGGAGCAGA GRGKT3CM TGACAACTGT 700 

CGGCAGCAGT GCACGTGCCA TGCGGGTAAA GGCATGGIGT GCCSGGAACA 750 

CACCTGCAAC- CCGGGGCAGG TGTGCCAGCC CTCCGGAGGC ATGCTGAGGT 800 

G^.-i^C3A AGACCCGTGC CACGGCGTGA CATGCCGGCC ACAGGAGACA 850 

TGCAAGGAGC AGGGTGGCCA GGGCGTGTGC CTGCCCAACT A1GAGGCCAC S0O 
GTG-iGGCTG TGGGGCGACC CACACTACCA CTGCTTCGAT GGCCGGAAGT 
iiGACTTCCA GGGCACCTGT AACTATGTGC TGGOLaCMC TGGCTGCCCG 
GGGv,iCAGCA CCCAGGGCCT .GACACCCTTC ACGGTCACCA CCAAGAACC* 
GAACCGGGGC AACGCTGCTG TGTCCTACGT GAGAGTGGTC ACCGTC-GC^ 

CCCIOZ-C-CAC CftACKECICC ATGCACAAGG MSGMQGG CAAAGTCCGG llso 

G^ACGGTG TGCTCACAGC CTTGCCTGTC TCTGTGGCCG ACGGGZGGAT 1200 

TTC^GACC CAGGGTGCAT CGAAGGCACT GCTGGTGGCT GACTTTGGAC 1?50 

TGCAAGTCAG CIATGACIGG AACTGGCGC-G TAGACGiGAC GCTC-CCCAGC 1300 

AGCTATCATG GCGCAGTGTG CGGGCTCTGC GGTAACATGC- ACCGCAACCC T350 

CAACAATGAC CAGGTCTTCC CTAATGGCAC ACTGGCTCCC TCCAIACCCA 1*00 

TCTGGGGCGG CAGCIGGCGA GCCGCAGGCT GGGACCCACT GTGTTGGGAC 1*50 

GA.-.TGTCGGG GGTCCTGCCC AACGTGCCCT GAGGACCGGT TGGAGCAGT? 1500 

GSG33C0CT GGCTTCTGCG GACCCCTGGC CCCCGGCACA GGGGGCCCTT 1550 

^ESf^ CCAIGCTCAT GTGCCACCTC- AGAGCTTCTT CAAGGGCTGT 1600 

^^i^GACG TCTGCATGGG TGGTGGGGAC CGTGACATTC TITGCA.-GGC 1550 

^T"~ iTCC ^^SSOCB CCTGCCAGGC TGCTGGGGTT GTCATCGAAG 1700 
^^" G3GC ---C2GGTTGGC TGTGAGATCA CCTGGCCAGA • AAACAGCCAC 



S50 
1000 
1050 
1100 



1750 



~2i^f~" iCT GTGKracC CTGCCCGGCC AGCTGTCCGT CCCCTGCACC 1800 
CCTTACGAGG CCAGCCGTAT GTGAGGGCCC CTGTGTGGAG GGCTGCCAGT 1850 
GOSGGCGGG TTTDGIGTTA AGTGCTGACC GGTGTGTTCC CCTCAACAAC 1900 
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GGCTGCGGCT GCTGGGCCAA. TG33ACCTAC CACGAGGCGG GCAGTGAGTT . 1950 

TTGGGCTGAT GQCACCTGCT CGCAGTGGTG TCGCTGCGGG CCTGGGGGTG 2000 

GCTCGCTGGT CTGCaOCCT GGCAGCTGTG GGCIGGGTGA AGTGTGTGGC 2050 

CTCCTGCCAT OCGGCCMCA CGGCTGCCAG CCCGTCAGCA caGCIOGIG 2100 

CCAGGCGTGG GGTGACCCCC ATI3GGTCAC TCTGGATGGG QCCGATTC* 2150 

AITTCCAAGG OGCIGQGfiG TACCTGCTGA CTG3CCCIG CCSCGCaCCA 2200 

CCCTTGGGGG CTSGAACTT CAC7GTCACT GTAGCCA.-.TG AGCACCGGC-C- 2250 

CAGCCaGSCT G1CSGCTO. CCCGCAGTGT QCCCTGCAA AICISCRfiCC 2300 

ac^ctgac acnaciGcc cgctggcccc ggaagctaca ggtggacggc 2350 

GTGiiG-iCA CICTGCCCTT CC*GC7GGAC TCGCTCCTGC ACGG-CACCT 2400 

©G0GGCGCC GACGTGGTGG TGACCACAAC CTCAGGGCTC TCGCTGGCTT ' 2450 

TCGACGGGGA CSGCTTCGTG CGCCTGCGCG TGCCGGCGC-C GTACGCC-GGC 2500 

TCTCTCTGTG GCTTATGCGG CAGGAGGCCG CSQVCSOCT 2550 

GAAGGCGGTG GGCGGQ^GC GCGCCGGATG GC3GGTGGGC GGCGCCCAGG 2600 

G-iGCGGGGA ATGTGTGTCC AAGCCATGCC CGTOGOGGTG OGCDCaffiG 2650 

CAC<^AGAGT CCITCGGCGG GCCGGACGCC TGGGGCGTGA TCTCCGCCAC 2700 

CG-.CGGCCCG CTGGCGCCCT GCCACC-GCCT TGTGCCGCCC GCGC3GTACT 2750 

TCCAGGGCTG CTTGCTGGAC GCCTGCCAAG TICSGGGCCA TCCTGGAGGC 2800 

CTCTGTCCTG C3GTGGCCAC CTACGTGGCA GCCTGTC^GG CCGCTGGGGC 2850 

CCAC^iCCGC G?iGTGGAGGC GGCCGGACTT CTGICCCTK: CAGTGCCCTG " 2900 

CQp£AGCCA CIACGAGC7C TGCGGTGACT CCTCTCCTGG GAGCTGCCCG 2950 
AGCCTGTCGG CACCGGAGGG CTGTGAGTCG GCCTGCCGTG ARGGCTGTGT 3000 
CTGCGAZGCT GGCTTCGTGC TCSGTGGTGA CACGTGTGTA CCTGTGGGCC 3050 
AGTGTGGCTG CCICCACGAT GACCGCTAC? ACCC^CTGGG CCP^GACCTTC 3100 
TACCCTGGCC CTGGGTGTGA TTCCCTTTGC OGCTGCCGGG AGGGGGGTGA 3150 
GGTGTCCTGT GAGCCCTCCA GCTGCC-GCCC GCATGAGACC TGCCGGCCA? 3200 
CCG-'GGCAG CTTGGGCTGC GTGGCCGTGG GCTCISCCAC CTGCCAGGCG 3250 
TCGGGAGATC CCC^GTACAC C3CCTTCGAT GGCCGCCGCT TCGACTTCAT 3300 . 
GGGCSCCTGC GTGTATGTGC TGGCTCAGAC CTGCGGCACC OGGCCTGGCC 3350 
T>£ATCGGTT TGCCGTCCTC- CAGGAG.-ACG TGGCCTGGGG TAATGGGCGA 3400 
G7CAGTGTGA CC*£C-GTGAI CACGGTCCAG GTCCOAACT TCACCCTGCG 3*50 
GCTGGAGCAG >GACAGTGGA AGG7CACGGT G.-ACGGTGTG GACAIGAAGC 3500 
TGCCC=iGGT GCTGGCCAAC GGCCAGAICC GTGCCTCCCA GCAIGGTTCA 3550 
G-.TGTTGTG-. TTGAGACCGA CTTGGGCCTG CGTGTGGCCT ACGACCTTGT 3600 
GIACTATGIG CGGGTCACCG TCCCTGGAAA CTACTACCAG C7GATGTGTG 3650 
GCCTGTGTGG G 365! 
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-1 2 . 34567890 1734567RQn T7^ S fi7BQ0 i^d«^« 90 i 23 ^fi7Hqn 
c qccacaCT ? r rrg TGCAGCC ATCGCTGCCC TATGGAGCIG GTX3GATACTC 50~ 

MecGlyMaL euTrpSerTr pTrpIleLau 



100 



TC^-CTC^G CAACCCTOCT CTnasSEIG ACraGGBGS cttcagtgga 
irpAlaGlyA laThrteuLe uTrpGlyLeu ThrGLnGluA laSerValAs 

CTTCMGaaC ACTGGCAGAG AdGMTICC? CACAGCCnC CTOCRGRACr 150 
px-eu^ysAsn ThrGiyArgG luGluPheLe uThrAlaPhe LauGlnAsnT 

ff^pGGC CTACAGCAAG GCCIACCCCC GXIOCITM: CTOSGICIG 200 
I^In^euAl aTyrSerLys AlaTyrProA rgLeuLeuIl eSerSsrLeu 

TOfSG&GOC GCGCTTCAGT CTCCAICCTC AGCC3GGCAG ACAACACCTC 250 
SexGluSer? ruAlaSerVa ISerlleLau SerGlnAlaA spAsnThrSe 

AMSSQGIC ACAGTGAGGC CCGGGGAGTC GGTCATGGTC MCMOCTG 300 
r^ysVai ThrVaLAru? n=GlyC-luSe rValMetVal AsnlleSerA 

CCA^-C^. GATGATAGGC AGCAAGATCT TCOC-CATCC GGTGGTGATC • 350 
la^ysAlaGl vafetlleGly SerLysileP heGinEisAI aValVallle 

CAITCTGACT ATGCCATCTC TGTGCAGGCA CTAAAT3XA AGCCTGAiZAZ *00 
msSsrAsdT yiAIaileSe rValGInAla LauAsnAlaL ysProAsplh 

if??^ --■^•^•^TGC GGCCCATCCA G33CTMGC ACCGAGTATT <50 
r,_laGlu^eu ThrLeui^uA rgProIleC-1 a*laLeuGly ThrGluTyr? 

S-?^^ ^CCCCCGGC ACCICAGXA QGAATGTCAA GGAGTTTGCC 500 
n.eN/alx.euTh rProProGly ThrSerAIaA rgftsnValLy sGluPheAla 

S?????^ f* 3 ™* 35 rocricocsic wnsraDc tgaaggggtc 550 

v/alValAlaG IvAiaAiaC-i yAlaSerVal SerValihrL euLysGlySe 

AGTGACATIC AATGGCAAGT ICTATCCAGC AC<Z-CGATGTC CTAAGAGTGA 600 
rVaLThrPhe AsnC-lyLys? heTyrProAi aC-lyAspVal LeuArgValT 
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FF 3 *^ CTACAAJGTG GCCCAGCKC AQ^CTCAGT GGAICTCTCG 
hrlauGlnPr oTyrAsnVal AlaGlnLeuG InSerSerVa l^SSS 

G3GTCAMGG TOOGCXRG TAGGCCCGTG GCTGTCCTCT C3QQCX30G 
C-l.vSeri.ysV alThrAlaSe rSerProVal AlaValLeuS etGlyHisSe 

ctctccco-g aacKram otgcmccr tgtggttgag caGcrocmc 

rCys.MaGL-1 LysHisThrT hrCysAsnHi sValValGlu GlnLeuLeuP 

S^T*? c^ssa^c acraTGrac- tacccacgct ggoctocg* 

.oThrSer^ aTrpGlyThr HisTyrValV alProThrLe uAIaSerGln 

TCiaZcr.iTG iiTTTCQCCTT CGTTGTGGCC SGDCAQKrA CAAAGC^C 
Se--cTyrA steAlaPh eValValALa SerGlnftlal hrLysliu^ 

■CnGRflCOT GGGGGTATCA. CTGGCTCCCG TGGGCTCCAG GOGGIGMG 
-vr^nriis GlyGlylleT hzGlySerAr gGlyLeuGln AlaGlyAspV 

TGGTLAGAGTT TXSG3TCCG3 CCATCCTGGC OOCT2CCT GTCTO^t 
a_V£iGlu?h eGluValArg ProSerTrp? roLeuTyrLe uSekLa&sn 

GTGSGCAtcc AGGTCCTGTT GTTTGGCACA GGIGGCKmA GGAA^aGT 
Va-C-lyilsG InValieuLe uPheGlyThr GlyAlalleA rgAsnGluVa 

GACTp. TG? r CCCTACCTGG TCCTGATCCC AJGATGTGGCG GCCTACTGCC 
----iyrAs? ProTyrLeuV alLeuIlePr oAspVaLAla AlaTyrCys? 

frS^^ G^-^r GTACCAGGCT GTGAGGGCGT GGCCCT 



-0-O.awrva lVal^ysSer ValProGlyC ysGluGIyVa lAlaLeuVal 

^f^p* CGAAGGCTAT CAGCGGGCTG ACT.IAGMG GGCMG3*?r 
& £G ~ T ^vsAiail eSerGlyLea ThrllsAspG ' IvHisAlaVa 

?? G ?7 C '" J '~ CTC ^ :CT ^ GC - AGGCTGTGCC TTCTCGTATG 
x^y.Hia^ys LeuThrTrpG luAlaValPr oGlySerGlu PheSerTyrA 
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CTGAAGTGGA GCTCGGCACA GCTGftCMGA TCCAOCC-GC CGAGGCCACC 1250 
laGluValGl uLeuGlyThr AlaAspMstI leHisThrAl aGluAlaThr 

ACCAACTTGG GACTGCTOC CTTCGGGCTG GOCftAGGCTA TAGGCTACGC 1300 
ThrAsnLeuG IvLeuLeuTh rPheGlyLeu AlaLysAlal leGIyTyrAl 

AACAGCTGCT GATTGOGGCC GGACTGTACT GTCCCCSGTG GAGCCeiCCT 1350 
aThrAlaAla AspCysGlyA rgThrvaiLe uSerProVal GluProSerC 

CCGAAGGCAT GC.AGTGCGCS. GCGGGGCAGC GCTGCC^GGT GGIAGGCGGG 1*00 
ysGLuGlvMa tGlnCysAla AlaGlyGlnA rcCysGlnVa IValGlyGIy 

AAGGCCGGGT GTGTGGCGGA GTCCA.CCGCT GTCTGjCGCG GCCSGGGQGA 1450 
LysAlaGlyC ysValALaGl uSerThrAla ValCysArgA laGlnGlyAs 

cccccattac accaccttog acggccgtcg ctacgacaig atgggqcct 1500 

pProHisTyr ThrThrPheA spGlyArgAr gTyzftspMat tetGlyThrC 

GTTCGTACAC G^TGGTGGAG CTGTGCAGCG flQEGSCK OCIGCCCGCC 1550 
YSierTyrTh rMstValGlu LeuCysSezG luAs?As?Th rLeuProAla 

TTCAGCGTGG AGCCCAAGAA CGAGCACCGG GGCAGGCGCC GCGTCTCCTA 1600 
PheSerValG iuAIaLysAs nC-luKisArg GlySerArcA rgValSerTy 

CGTGGGCCTC GTC-.CTGTGC GCGCCTACAG CCACTCTGTG TCGCTGACCC . 1550 
rVaiGlyLeu ValThrValA rgAlaTyrSe rHisSerVal SerLeuThrA 

GCGGTGAAGT TGGCTTCGTC CTGGTTGACA AOCAGCGCTC GCGCCTGCC? 1700 
rgGlyC-IuVa IGlyPheVal LeuValAspA snGInArgSe rftrgLeuPro 

GTCICCCTGA GTGAGGGTCG CCTGCGTGTG TACCAGAGCG GACCACGGGC -1750 
VaiSerLeuS erGiuGlyAr gLeuArgVal TyrGlnSerG IvProArgAl 

" CGTC-GTC-G.AG CTGGTCTTTG • GGCTGGTGGT CAC7ZATCAC TGGGACTGCC 1300 
avalValc-Iu LeuValPheG IvLeuValVa lThsTyrAs? TzpAspCysG 
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JL234567Rqn 1234567890 1 ^567390 1 7^57890 123«5fi7flqn 
AGCTGGCACT CAGCCIGCCT GCACGCTTCC AAGACCAGGT GTGCGGGCTG 1850 
lnLauAlai* uSerLeuPro AlaArgPheG InAspGlnVa ICysGlyLeu 

TGTCGCAACT AIAAIGGTGA CCCAGCAGAC GACTTCCTCA CGCCI^CGG 
CysGlyAsnT yrAsnGlyAs pProAlaAs? AspPheLeuT hrPraAspGl 

GGCTCTGGCT CCTGACGCTG TGGAGTTCGC AAGTAGCTCG AAGCTGGA1G 
yAlal^uAla ProAspAlaV alGluPheAl aSerSerTrp LysLeuAspA. 

ATGGGGACTA CCTGTGTGAG (SIGGCTGGC AjGAAOACTG TCCCGCCTGC 
spGiyAspTy rLeuCysGlu AspGlyCysG InAsnAsnCy sProAlaCys 

ACCCCAGGCc AG3CCCAACA CTA.TGAGGGC C3ACCGACTCT GTGGCATGCT 
ThrPsoGIyG InAlaGlnKi sTyrGluGly AspArgLeuC ysGlvtetLe 

GACCAAGCTC GATGGCCCCT TCGCTGTCTG GCATGACACC CTCGACCCCA 2100 
uThrj.ys^u AspGlyProP heAlaValCy sEisAspThr LeuAspProA 

GC30CCTTOCT GSS3GIGT GTATATQACC TCTGTCTGGT CGGTGGGGAG 
rgProPheLe uGluGlnCys ValTyrAspL euCysValVa lGIyGlyGlu 

CGGCTCAGCC TGTGCCGTGG CCTCAGCGCC TA1GCGCAGG CCTGTCTC-GA 
.-^gi.euSerL ei-O/sArgGI yLeuSezfcla TyrAlaGlnA laCysLeuC-1 

GCTTGGCATC TOGGTTGGGG ACTGGAGATC ACCAGCCAAC TGCCCCCTGT 
Ui-euGlylie SerValGIyA s?TzpArgSe rProAIaAsn CysProLeuS 

CCIGCCCTGC CAACAGCCGC TATGAGCTCT GCGGCCCTGC TIGCCCGACC 
erCysProAl aAsnSezArg TyrC-luLeuC ysGlyProAl aCysProThr 

Tt?^-^ GSSCIGOGGC GCCGTCCAAC TC-CTCCGGGC GCCCCTGCGT 
ie^ysMnG IvAlaAlaAl aProSerAsn CysSerGlyA rgPrcCysVa 

^"JF 1 ^ G^GCTTOC CAGGCTTCGT GGCCAGCGGC GGCGCCTGCG 
^GluC-xyCys VaiCysLeuP rcGlyPheVa lAIaSerGly GlyAlaCysV 
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12345.673 90 ^?Wf^m^ 
TGCCGGCCTC GTCGTGTGGC 
alProftlaSe rSerCysGly 

CTCCAGGAAG TG1GGGCGGA 
GlyGlnGluV alTrpAlaAs 

CGGCGCcacc CAICAGGTCA 
nGlyAlaThr HisGlnValT 

GTG^GCGCTG CAGCGTCCAG 
lyGluArgCy sSerValGin 

TTCGGGACCT KJ3GGGGIC 
PheGIyThrC ysGlnGlySe 

CCGGCGCTTC C1ACTTCATCG 
yArcArgPhe AspPheMetG 

GCGGCCAGAA CGCAGCGCTG 
ysGlyGlnAs n.ALsAlaLeu 

CATCGGGGCA CCCAGACTGT 
HisArgGlyS erGlnThrVa 

CCGCGGGGTG AAGGTGGCCG 
sArgGlyVal LysValAIaV 

TGGATGACGT CCTTCAGTAT 
aiAspAspv* ILeuGinTyr 

CAGGTGTTCC GAC^GGGCAG 
GlnyalPheA rgGInGlyAr 

GACTGTCACT TATGATIGGA. 
uThrValThr TyrAsoTraA 



30 40 50 

12345£7flQ Q i2345fi7RQ0 1234567890 
TGCACCTTCC AGGGTCTCCA GCTCGCTCCG 2450 
CysThrPheG InGlyLeuGI nLeuAlaPro 

CGAGTTGTGC CAAAGGCGCT GCACCTGCAA ■ 2500 
FGluLeuCys GlnArgArgC ysThrCysAs 

CCTGCCGCGA CMGCMaGC TGGCCGGCGG 2550 
hrCysArcAs pLysGlnSer CysProAlaG 

AACGGGCTCC TG3GCTGCTA CCCCGATCGG 2600 
AsnGlyLeuL euGlyCysTy rProAsoArc 

CGGGGACCCA OCEMSna. GCTTCGACGG 2550 
rGlyAspPro F-isTyrValS erPheAspGl 

GZACCTGCAC GTA0CIGCTG GTCGGCTIOT 2700 
IvThrCysTh rTyrleuLeu ValGlySerC 

CCTGGCTTCC GGGIGCTGGT GGAAAACGAG 2750 
PraAlaPheA rgValLeuVa IGluAsnGIu 

GAGCTACACG GGGGGCGTGC GGGIG3GGC 2300 
ISerTyrThr ArgAlaValA. rgValGIuAl 

TGCGCCGGGA GTACCCCGGG CAAGTGCTGG 2350 
aLArgArgGl ulyrPrcGly GlnvalLeuV 

CTC<:CCTTCC TGGGCAGGTG 2900 

LsuProPheG InAiaAlaAs pGIyGlnVal 

GG.ATGCCGTC G7GCGCACGG ACTTTGGCCT 2S50 
gAspAlaval ValArgThrA spPheGlvLe 

AXGC~£GAGT GACTGCC—G GTGCCCAGCA 3000 
snAlaArgVa ITrjrAlaLvs ValProSerS 



- 75 - 



WO 95/27057 



PCT/JP95/00638 



10 20 30 40 50 

,1234567890 1234567890 1234Sfi7Bon 1 734567390 1714567R90 

GCTATGCTGA GGCCCTGTGT GGACTCTGTG GGAACTTCAA CGGGGACCCA 3050 
erTyrAlaGl uAlaLeuCys GlyLeuCysG lyAsnPheAs nC-lyAspPro 

GCTGATGACC TGGCTCTGCG GGGTGGGGGT CA&JGCTGCCA ATGCACTGGC 3100 
MaAspAspL euAlaLeiaAr gGlyGlyGly GlnAlaAlaA snAlaLeuAl 

CTTTGGGAAC AGCIGGCAAG A^GAGACGAG GCCCGGCTGT GGAGCAACTG 3150 
ePh€GlyAsn SerTrpGlnG luGluThrAr cPrcGIyCys GlyAlaThrG 

A-.CCGGGTGA CTGTCCCAAG CTGG.-.CTCCC TGGTGGCCCA GOGCIGOG 3200 
luPrcGlyAs pCysProLys LeuAspSerL euValAlaGI nGlnLsuGlr. 

AC^AAGAATG AGTGTGGAAT CCTTGCCGAC CCCAAGGGGC CCTTCCGGGA 3250 
SerLysAsnG luCysGlyll eLeuAlaAsp ProLysGly? roPheArcGI 

GTGCCATAGC AAGCTGGACC CCCAGGGTGC CGTGCGCGAC TGTGTCTATG 3X0 
uCyshisSer LysLeuAsp? roGLnGlyAI aValArgAs? CysValTyrA 

AC ^ G:::TGCCT G::tcc05G ^ CAGTCTGGGC C^CTGIGTGA CGCACTGGCC 3350 
spArgCysLe uLeuProGly Glr.SerGly? roLeuCysAs pAlaLeuAla 

ACCTAXGCTG CTGCATGCCA GGCTGCTGGA GCCACAGTCC ACCCCTGGAG 
ThzTVrAlaA laAlaCysGl rAlaAlaGly AlaThrValE IsProTzpAr 

GAGTGAAGAA CTTTGCCCAC TGAGCTGGCC ACCCCACAGC CACTATGAGG 
gSerGluGlu LeuCysProL euSerCysPr oProtiisSer HisTyrGluA 



CGTGTTCCTA CGGCTGCCCG CTGTCCTGTG GAGACCTCCC AGTGCCCGGG 
laCysSerTy zGlyCysPro LeuSerCysG IvAspLeuPr oValPrcGly 

GGCTGTGGCT CAGAAIGCCA TGAGGGCTGC C^JIGCGATG AGGGCTTTGC 
^.-IyCysGlyS erGluCysHi sGiuGlyCys ValCysAspG luGlyPheAl 

GCTCAGTGGT GAGTCCTGCC TGCCCCTGGC CTCCTGTGGC TGCGTACACC 
ai.a-jSerGly GluSerCysL euP-oLeuAl aSerCvsGly CvsValHisG 
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GGccftGAca r icTAccciGG a^Garcr ' 
mGiyThxry gi^t^-p heiyrSS ^S^ s 

^^GC OGGTGTCCT GIGRGTCCIC 
-^Serl^uC ysH^sCysGl nC-luGlyGIy LeuValSerC ysGluSerSe 

C..GCTGCGGA QQGOOGK3G CCTGCCAGCC ATGCGGTGGC AGCTT*GGGCT 
^rCysGiy ProKisGluA laCysGInPr cSerGiyGly SerL^SS 

X-"^ SrPf^ ACCTC < :c ^ aaosaa ccracrac 

ysvc.-j.cVa IG-ySerSer IhzCysGlnA 1-SerGlyAs pProHisTyr 

'^SS iS*? 3005 c^acTTC atgggcacct gcgig-.tg- 

— mrPheA spGlyArgAr gPheAspPhe tetGlyThrC ysValTyrV* 

r™£ SSr < ~ G m — cc 

- ^---^gProGl yj^uhisArg PheAlaValL 

5™°??= «™GDGr GrCc&gggtg 

k~i_.s nVcd.-J.aTr? GlyAsnGlyA rgValSerVa IThrArgVal 

— nrValG lnV^lAlaAs nPnsThrLeu ArgLeuGluG. LnArcGlnTr 

©ftSGICaCG GTGAACGGTG TC^ATGAA GOGCCCGTG GIGdtr-T- 
P^VaJThr V^nGIyV al.^ tLy s ^r^2 SSSS 

STS~r? C ° GrQCCIDC CAGCATGGTT CAGATGTTGT GATTGAGACC 
snGlyGlnll eArgAlaSer CSlnHisGlyS erAspValVa IIleGIuTnr 

JCTCGGCC TGCGTGTGGC daCGMCTT GEGIRC334TC TGCGGG-CAC 
--spehec-iyv, euArgValAl aTyrAspDeu ValTyrTyrV aiArgV^Th 

KSfS fO®2GTO TGGCCTGTGT GGGAACTACA. 
*--oC-ly .-nTyrTvEG liC-lnMetCy sGlyLeuCvs GlyAsnTycA 
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IZmSmO 1234567800 171 ^7890 17^7PQn i^^aon 

f CMBSKBSC TCCAGAAGC CCAATGGCTC JOSGOGGC *25Q 
snGlyAspPr oLysAspAsp PheGlnLysP roAsnGlySe iGlnAiaGlv. 

IS?^ f 1 * 3333 * CICCTGQGRG GMSRSTGC CCGACTCTCC 4300 
AsnAlaAsnG luPheGlyAs nSerTrpC-lu GluValValP roftspSerPr 



TGCCG CCCSCCOCTT GCCCGCCGGG (SGaaGSC TCIS lXCCCC? 
ocyslou?ro ProThrPrcC ysProProGl vSerGluAs? CvsIleProS 

GCCACAAGTG TCCTCCCG*G CTGGAGAAGA AG^JCAGAA G3C3GRGTTC 
e_r._si.vsey sProPrcGlu LeuGluLysL ysIyrGinly sGluGluPhe 

SSfP 0 ? ^rooflnr ooggqcca crarociccr sracaa_cr 

-ysv^ywiuL euSerSerPr oThrGlyPro LeuSerSerC ysKisLysLe 

u^TS;? C ^f 0001 TCMWGKTTO OICTIIST CTCTGCCTGG 
uv/olA_p? ro GlnGlyProL euLysAspCy sllePheftsp LeuCysLeuG 

F™~GRA CCTGAGCATT CTCTGCAGCA WTOKC CXRCGISGT 
Ivv.-. yG_yAs n__uSerIie LeuCysSerA snlleHisAl alyrValSer 

SSvSS CCSCCTGSi - G rasas* raaMcrrr 

CysGlnA iaAlaGlyC-l yHisValGlu PraTrpAsgT hrC-i_Thr?h 

CGAACAGTCA CTACGAGCTC TCTOOSaCA 
~ys.raM_ u GluCysProP roAsnSerHi sTVrGluIeu CysAIaAspT 

CCTC-CTCCCT GBGOGCTCA QCICIOCIG CCCCTCCACA GHOTGGPT 
hzcysser^e uGlyOysSer ftlaLeuSerA laProPrcGl nCysGlnA^ 

c^S?f? J 323 " 533 * CTGnacroc oaciucncr acaatggcc* 

C-yCysA__G luGIvCysGl nCysAspSer GlyPheLeuT yrAsnGlyGl' 

n'^S:?? ^f 33 ^ AMGOGGCIG CTACCACAAT GGTGTCTACT 
n-lacysvai ProIleGInG InCysGlyCy sTyrHlsAsn GlyValTyrT 
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A-^AGCCGGA GCAGACAGIC CTCATTGACA ACTGTCGGCA GCAGTCCACG 4850 
yrGluPrcGl uGlnThrVal LeuIleAspA snCysArgGl nGlnCysThr 

TCCCA.TGCGG GTAJ^AGGCAX GGIGIGOOG GAACACAGCT GCAAGCCGGG *900 
CysHisAlaG lyLysGlyMa tValCysGln GluHisSerC ysLysPrcGl 

GCAGGTGTGC CAGCCCTCCG GAGGCATCCT GSGCTGOGTC ACCAA AGACC *950 
yC-inValCys GlnProSerG lyGIylleLe uSerCysVal ThrLysAsp? 

CGTGCCACGG CGTGACATGC CGGCCA.CAGG AJGA£ATGCAA GGAGCAGGGT 5000 
rcCysHisGl yvalThrCys ArgProC-lnG lulhrCysLy sGluGlnGiy 

GGCCAGGGCG TGTGCCTGCC CAACTATGAG GOCRCGEGCT QQCIGIGQQS 5050 
GlyGlnGIyV alCysLeuPr oAsnTyrGlu AlaThxCysT rpLeuTrpGl 

cgaitcacac tagcacicct tcgaiggccg gaagtttgac ticcagggca sioo 

yAspProHis TyrKisSer? heAspGlyAr aLysPheAsp PheC-lnC-IyT 

CCTGTAACTA TGTGCTGGCA ACAACTGGCT GCCCGGGGGT CAGCACCCAG 5150 
hrCysAsnTy rValLeuAla ThrThrGlyC ysPrcGlyVa lSerThrC-ln 

GGCCTGAriAC CCTTCACCGT CACCAJXAAG AACCAGAACC GGGGCAACCC 
C-lyLeuT'nr? roPheThrVa IThrThrLys AsnGLnAsnA rgGIyAsnPr 

TGCTGTGTCC TACGTGAGAG TCUTCACCGT GGCTGCCCTC GGCA.CCAACA 
QftiaValSer TyrValArgV alValThrVa LAlaAlaLeu GlyThzftsnl 

TCTCCATCCA. CAAGGACGAG ATCGGCAAAG TCCGGGTGAA. CGGTGTGCTC 5300 : 
-eSenleKi sLysAspGlu IleGlyLysV alArgValAs nGlyVaiLeu 

ACAGCCTTGC CTGTC1CTGT GGCCGACGGG CGGATTTCAG TGACCCAGGG 5350 
ThrAlaLeu? roValSerVa lAiaAspGly ArgllsSerV alThrGInGl 

TGCATCGAAG GCACTGCTGG TCC<^GACTT GTCAGCIAIC- 5400 

vAlaSerLys AiaLeuLeuV alAlaAspPh eGIyLeuGin ValSerTvrA 
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12^567990 1? VSfi7Rgn Tn^fTttgn l^-u^pon I234567flgn 
ACTC-AACTG GCGGGTAGAC GTGACGCTGC CCAGCRGCIA TQ^TQQOQCA 5450 
spTrpAsnTr pArgValAsp ValThrLeuP roSerSerTy rHisGlyAia 

GTGTGCGGGC TCTGCGSE&A CATC-GACCGC MCmSACA Mtsraoer 5500 
VaiCysGlyL euCysGlyAs nMstAspAzg AsnPzoAsnA snAspGlnVa 

CTTCCCTAAT GGCACACTGG CTCOCTCCAT ACCrsXCIGG GS0GGOGCT ^550 
lPheProAsn GlyThrlauA laProSerll eProIleTr? GlyGlySer? " 

GGCG^GCCCC KSGCIGSac OOCIGIGIT GGaCGMIG TCGGGGGTCC 5S00 
rnf-_3Ma?r cGlyTrpAsp ProLeuCvsT rpAspGluCy sArgGiySer 

rS?if 2 GCCCTGAGGi - cassnaac cagtacgagg gccoggcit seso 

cys?roihrC ysPrcGluAs pArgLeuGlu GInTyrGluG lyPrcGlyPh 
ctg^-ccc ctoqqotg gooses; ccctitcacc ACCTGCCATC 5700 

— ysdyPro LeuAlaPraG lyThzGlyGl yProPheThr ThrCystiisA 

SS?? *S c JS G f c "cncMGs Gcrorsncr ggacgtctgc 5750 

-^.xsValPr oPrcGluSer PhePheLysG lyCysvaile uAsoVaiCys 

SfSfS G3SCCGI ^ CmCTTTGC AASGCTCIGG CTTCCTATCT ' 5300 
— ^G_yGlyG IvAspArnAs pIleLeuCys LysAlaLeuA laSerTyrVa 

S^Sf^ C f CGCTG::TG C-GGTTGTCAT CGAAGACTGG CGGSCaOGG 5850 
WnlaCys GlnAlaAlaG lyvalValll eGluAspTrp ArcALaGlnV 

^GCTGTG?. ©TCACCTCC CCAGAAAAO. GCCACT?.TG?. GGTCTGIQGC 
a-«-yCysGl uIleThrCys ProGluAsnS erHisTyrGl uValCysGly 

GKCT - GCTC tccetcccct gcacccctta cgacgcogc 

--Q-rcCysP roAlaSerCy s?rcSer? ro AiaProLeuT hzThzProfcl 

Sj?^" GS^COGIG TGGAGGGCTC- CCAGTGCGAC GCGGGTTTCG 
^a-CysGlu C-lyPrcCysV alGluGlyCv sGlnCysAs? AlaGlyPheV 
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TGTTAAGTGC TGACCGCTGT GTTCCCCTCA ACAACQGCTG CGGCIGCTGG 6050 
alLeuSerAl aAspArgCys ValProLeuA snAsnGlyCy sGlyCysTrp 

GCC-ATGGCA CCTXTCACGA GGCGGGCSGI G&GTTTTGGG CTGATGGCAC 6100 
AlaAsnGlyT hrTyrHisGl uAlaGlySer GluPheTrpA laAspGlyTh 

CTGC7CCCAG TGGTGICGCI GCC^GCCTGG GGGTGGCTCG CTGGTCTGCA 6150 
rCysSerGln TrpCysArgC-ysGlyProGl yGlyGlySer LeuValCysT 

CACCTGCCAG CTGTGGGCTG GGTGAAGTGT GIGGCCTCCT GCCATCCGGZ 6200 
hrProAlaSe rCysGlyLeu GlyGIuValC ysGlyLeuLs uProSerGly 

C-GGAGGGCT GCCAXCCGT CAGCACAGCT G^GTGCCAGG CGTGGGGTGA 6250 
GlnHisGlyC ysGlnProVa lSerThrAIa GluCysGlnA laTrpGlyAs 

CCCCCATTAC GTCACICTGG ATGGGCACCG ATTCAAJTIG 6300 
?ProHisTyr ValThrLeuA spGlyKisAr gPheAsnPhe GlnC-lyThrC 

GCGAGIACCT GCTCAGTGCA GCCTGCCAZG G^CCAICCTT GGGSGCTG^G 6350 
ysGluTyrLe uLeuSerALa ProCysHisG IvProProLe uGlyAlaGlu 

AACTTCACTG TCACTGTA33 CAATGAGCAC CGGGGCAGOC AGGCTGTCAG 6400 
AsnPheThrV alThrValAl aAsnGluKis ArgGlySerG InAlaValSe 

CTACACCCGC AGTGTCACCC TGC^AAJICTA CAACCACAGC CTGAGAZTG.A 6450 
rlyrThrArg SerValThrL euGlnlleTy rAsnRisSer LeuThrLeuS 

GTGCCCGCTG GCCCCGGAAG CTACAGGTGG A3GCCGTGTT CGTCACTCTG 6500 
erAlaArgTr pProArgLys LeuGlnValA spGlyVaLPh eVallhrLeu 

CCCTTCCAGC TGG?GTGGCT CCTGCACGCA CACCTGAGCG GCGCCGACGT . 6550 
ProPheGlnL euAspSerLe uLsuHisAla HisLeuSerG IvALaAspVa 

GGTGGTGAX ACAA3CTCAG GGCTCTCGCT GGCTTTCGAZ GGGG^iZAGCT 6600 
IValValThr ThrThrSerG lyLeuSerLe uAlaPheAsp GlyAspSer? ' 
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heValArgLe uAxgv/alPro AlaAlaTyrA laGlySerLe uCysGlyLeu 

«OTaGRC GftOnGMOG CGGTQGGCGG 
Cys.lvAsnT yrAsnGlnAs pProAlaAsp AspLeuLysA la^S 

GAAGCCCGCC GSKE33CBG5 TGQ3CGGCGC CCAGGGCIGC GGSSimT^ 
y^ProAIa GlyTxpGlnV alGIyGIyAl ^ 

^-xCC^GCC MGCCCGTCG CCGIC^CCC OSGOGCJi MMICmc 
^ °^=0Ser Pr^ysrr- rcGl^Gl ^SSS 

SSS S^t^ c<:c?£CSi£G Qm3a ^ 

- -y.-QA sp.J.aCysC-1 yValj.leSer AlaThtftspG lyProLeuAl 

G ?2 GCCAC CGCCCGCGCA G Ta CITXIIZAG GSrrc~nr- 

tf-PysHi, Glyl^ValP roP^aGl ^SSSS 

eSS^? ™ 3na « QSQCKEQCTG QGSnCTC TCCTGO^C- 
eu^AIaCy sGlnValGln GlyHi s?r0 G lyGlyleuCy sPrcA^S 

3 S fflDQn TCGGCC^ - 

-ft-yrv/ alAioAlaCy sGlnAlaAla GlyAlaGlnL euArgGluTr 

S-SS^ f • cncTGIC °nrocaCTG arraorac agcc^g 

. P-gArgPro AspPheCys? roPheGlnCy sProAlaHis SerHisiysG 
lu__uCysGl yAspSerCys ProGlySetC ysProSerle uSerAlaPro 

S5?S ™= -^c-gctt 

. . i!._e — L=Cy s^rgGluGly CysValCysA s?AlaGly?h 

SSSS^ SS 1 ?^^ 51 "^ocMsr GGcrcsacncc 7200 

use_ C_yAs?Th_ ysValProVa IC-lyGlnCys GlyCysLeuH 
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ACGAIGACCG CIACTACCCA CTGGGCCAGA (XITCT^CCC TGGCCCTGGG 7250 



isAspAsoAr gTyrTyrPro LeuGlyGlnT hrPheTyrPr oGlyPrcGly 

TGTGATTCCC TTTGCCGCTG CCGGGAGGGC GGTGAGGTGI CCTGTGAGCC 7300 
CysAspSerL euCysArgCy sArgGluGly GlyGluVaJLS erCysGluPr 

CTCCAGGTGC GGOQCGCMG A^JZCTGCCG GQZATCCGGT GGCAGCTTGG 7350 
cSerSerCys GlyProHisG iuThrCysAr gProSerGly GlySerLeuG 

GCTGCGIGGC CGTGGGCTCT AGCSCCIGCC KGOGICQGG AG^TCCCCAC 7400 
lyCysValAI aValGlySer ThrThrCysG InAlaSerGl yAspProPiis 

TA£LACCACCT TCGATGGCCG CCGCTTCGAC TTCATGGGCA CCTGCGTGTA 7450 
TyrThrThr? heAspGlyAr gArgPheAsp Phe^tetGlyT hzCysValTy 

TGTGCTGGCT CAGACCTGCG GCACCCGGCC TGSXnaOT CGCnTTGQOG 7500 
rVaJXeuAIa GlnThrCysG lyThrArgPr oGlyLeuHis ArgPheAlav 

TCCTGCAGGA GAAJGGIGGCC TGGGGTAATG GCCGAGTCAG TGTGACCAGG 7550 
aiLeuGlnGl uAjsnValAla TrpGIyAsnG IvArgValSe rVaiThrArg 

* 

GTGATCACGG TCCAGGTGGC AAACTTCACC CTGGGGCTGG AGGAGAGACA 7600 
VallleThrv alGlnValAl aAsnPheThr LeuArgLeuG luGlnA-rgGl 

GTGG^AGGTC ACGGIGAACG GTGTGGACAT GAAGCTGGCC GTGGTGCTGG 7650 
nTrpLysval ThrValAsnG lyValAscMs tLysLeuPro ValValLeuA 

CCAACGGCCA GAICCGTGCC TCCCAGCATG GTTCAGATGI TGTGATTGAG 7700 
laAsnGlyGl nlleArgAla SerGlnHisG lySezAspVa IVallleGlu 

ACCGACTTCG GCGTGCGTGT GGCCTACGAC CTTGIGIAJZT AZGTGCGGGT 7750 
ThrAspPheG lyLauArgva LAlaTyrAso LeuValTvrT vrValArgVa 

GACCGTCCCT GGAAACTACT ACCAGCTGAT GIGTGGCCTG TGIGGGgRgat 7800 
IThrValPro GlyAsnTyrT yrGlnLe 1 .^ tCysGlylau CysGlyGlyS 
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CTGCAGCCAT GGGTGCCCTA TGGAGCTGGT GGPlTACTCTG GGCTGGAGCA 50 
Me tGlyAlaLeu TrpSerTrpT rpIleLeuTr pAlaGlyAla 

ACCCTCCTGT GGGGATTGAC CCAGGAGGCT TCA.GTGGACC TCAAGAA.CAC 100 
ThrLeuLeuT rpGlyLeuTh rGlnGluAla SerValAspL euLysAsnTh 

TGGCAGAGAG G^ITCCTCA CAGCCTTCCT GCAG^AiTIAT C-JGCTGGCCT 150 
rGlyArgGlu GluPheLeuT hrAlaPheLe uGlnAsnTyr GlriLeuAlaT 

ACAGGAAGGC CTACCCCCGC CTCCTTATCT CCAGTCTGTC AG^AGCCCC 200 
yrSerLysAl aTyrProArg LeuLeuIleS erSerLeuSe rGluSerPro 

GCTTCAGTCT CCATCCTCAG CCAGGCAGAC AACACCTCAA AGAAGGTCAC 250 
AlaSerValS erlleLeuSe rGlnAlaAsp AsnThrSerL ysLysValTh 

AGTGAGGCCC GGGGAGTCGG TCATGGTCAA CATCAGTGCC AAGGCTGAGA 300 
rValArgPro GlyGluSerV ali^tValAs nlleSerAla LysAlaGluM 

TGAI1AGGCAG CAAGATCTTC CAGCATGCGG TGGTGATCCA TTCTGACTAT 350 
etlleGlySe rLysIlePhe GlnHisAlaV alVallleHi sSerAspTyr 

GCCATCTCTG TCTAGGGACT AAATGCCAAG CCTGACACAG CGC^JGCTGAC 400 
AlalleSerV alGlnAlaLe uAsnAlaLys ProAspThrA laGluLeuTh 

ACTGCTGCGG CCCATCCAGG CCCTAGGCAC CGAGTATTTT GTGCTCACAC 450 
rleiiLeuArg ProIleGlnA laLeuGlyTh rGluTyrPhe ValLeuThr? 

CCCCCGGCAC CTQGCC5GG AATGTC-AGG AGTTTGCCGT GGTGGCCGGT 500 
roPrcGlyTh rSerAlaArg AsnvalLysG luPheAlaVa IValAlaGly 

GCCGCAGGTG CCTCGGTCAG TGTCACGCTG AAGGGGTCAG TGAIIATTCAA 550 
AlaAlaGlyA laServalSe -rValThrLeu LysGlySerV allhrPheAs 

TGGC-AGTTC TATCCAGCAG CCGATGTCCT APOJGTGACT CTACA3CCCT 600 
nGlyLysPhe TyrProAlaG IvAspVaLLe uArgValThr LeuGlnProT 
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AC^TGTGGC CCAGCTACAG AGCTCAGTGG ATCTCTCGGG GTCAAAGGIC 650 
yiAsnValAl aGlnLeuGln SerSerValA spLeuSerGl ySerLysVai 

AGAGCTAGTA GCCCCGTGGC TGTCCTC7CT GGCCACAGCT GTGCGCAGAA 700 
ThrAlaSerS erProValAl aValLauSer GlyHisSerC ysAlaGlnLy 

AC-.TACGACC TGCAACCATG TGGTTGAGCA GCTGCTACCC ACGTCTGOCT 750 
sRisThrThr CysAsnHisV alValGluGl nLeuLauPro ThrSerAlaT 

GG3GCACCCA CTA1GIAGTA CCCACGCTGG CCICCCAATC TCGCTATGAT ' 800 
rpGlyThrHi sTyrValVal ProThrLeuA laSerGlnSe rA^gTyrAs? 

TTGGCCTTCG TTGTGGCCAG CCAG3CCACA AAGCTQCCI AILAAjCCATGG 850 
LeuAlaPheV alValAlaSe rGlnAiaThr LysLsuThrT yrAsnHisGl 

GGGTATCACT GC<^CCCGTG GGCTCC*J3GC AGGTGATGTG GI2JGAGTTTG 900 
yGlylleThr GlySerArgG lyLeuGlnAl aGIyAspVal ValGluPheG 

AGGICCGGCC ATCCTGGCCA CTCTACCTGT CTGCAAATGT C<3GCATCCAG 950 
luVaiArgPr oSerTrpPro LeuTyrLeuS erAJLaAsnVa lGlylleGln 

GICCTGTTGT TTGGCACAGG TGCCATAAGG AAJIX—AGTGA CTTATGACCC 1000 
VaiLeuLeu? heGlyThrGl yAlalleArg AsnGluValT hrTyrAspPr 

CTACCTGGTC CTC^JHICAG AJGTGGCGGC CTACTGCCCA GCCIATGTGG 1050 
cTyrLeuVal LeuIleProA. spValAJiaAl aTyrCysPro AlaTyrValV 

TCAAGAGTGT ACCAGGCTGT GAGGGCGIGG CCCTGGTAGI G3CACAGACG 1100 
alLysServa lPrcGlyCys GluGlyValA laLauValVa lAlaGlnThr 

AAGGCTATCA GCGGGCTGAC CA.TAGATGGG CATGCAGTGG GGGCCAAGZT 1150 
LysAlalleS erGlyLeuTh -rlleAspGly HisAlaValG IvAlaLysLe 

CACCIGGGAG GCTGTGCCAG GCAGTGAGTT CTCGTATGCT GAAGTGGAGC 1200 
uThrTrpGlu AlaValProG lySerGluPh eSerTyrAla GluValGluL 
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TCGGCACAGC TGACATCATC CACACGGCCG AGGCCACCAC CAACTTGGGA 1250 
euGlyThrAl aAspMatlle RisThrAIaG luAlaThrTh n^snLeuGly 

CTGCTCACCT TCGGGCTGGC CAAGGCTATA GGCTACGCAA CAGCTGCTGA 1300 
LeuLeuThr? heGIyLeuAl aLysAlalle GlyTyrAiaT hrAlaAlaAs 

TTGCGGCCGG ACTGTAGIGT CCCCAGTGGA GCCdCCTGC GAAGGCATGC 1350 
pCysGlyArg ThrValLsuS erProValGl uPrcSerCys GluGlvMetG 

AGTGCGCA3C CGGGCAGCGC TGCCAGGTGG TAGGGGGGRA GGCCGGGTGT 1400 
InO/sAlaAl aGlyGlnArg CysGinValV alGlyGlyLy sAlaGlyCys 

GTGGCGGAGT CCACCGCTGT CTGCCGCGCC CAGGGCGACC CCCATTACAC 1450 
ValAIaGluS erThrAlaVa ICysArgAla GlnGlyAsp? roHisTyrTh 

CACCTTCGAC GGOOGIGGCT ACGACATGAT GGGCACCTGT TCG7ACAGGA 1500 
rThrPheAsp GlyArgArgT yrAspMatMs tGlyThrCys SerTyrThrM 

TGGIGSGCT GTGCAGCGAG GACGACACCC TGCCCGCCTT OGCGIGGAG 1550 
etValGIuLe uCysSerGlu AspAspThrL euProAlaPh eSerValGlu 

GCCAAGAACG AGCACCGGGG CAGCCGCCGC GTCTCCTACG TGGGCCTCGT 1500 
ATa^ysAsnG luHisArgGl ySeiiArgArg VaiSerTyrV aiGlyLeuVa 

CACTGTGCGC GCCTACAGCC ACTCTGTGTC GCTGACCCGC GGTGAAGTTG 1650 
IThrValAfg AlaTyrSerH- isSerValSe rLeuThrArg GlyGluValG 

GC1TCGTCCT GGTTGACAAC CAGCGCTCGC GCCTGCCA3T CTCCCTGAGT 1700 
IvPheValLe uValAspAsn GlnArgSerA rgLeuProVa ISerLeuSer 

GRGGGTCGCC TGCGTGTGIA CCAGAGCGGA GC-.GGGGCCG TGGIGGAGCT 1750 
GluGlyArgL euArgValTy rGlnSerGly ProArgAlaV alValGluLe 

GGTCTTTGGG CTGGTGGKA CTTATGACTG GGACTGCCA3 CTGGCACTGA 1800 
uValPheGly usuValValT hrTyrAspTr pAscCysGin LeuAlaLeuS 
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GCCTGCCTGC ACGCTTGCAA GACCAGGTGT GCGGGCTCTG TGGCLAACTA.T 1850 
erLeuProAl aArgPheGin AspGlnValC ysGlyLsuCy sGlyAsnTyr 

ASIGGTCAOC CAGCAG^JGGA CTTCCTCACG CCTGACGGGG CTCIGGCTCC 1900 
AsnGlyAspP roAlaAspAs pPheLeuThr ProAspGlyA laLeuAlaPr 

TSCGCIGTG GAGTTCGCAA GTAGCTGGAA GCTGGATGAT G3GGACTACC 1950 
oAspAJLaVal GluPheAlaS erSerTrpLy sLeuAspAsp GlyAspTyrL 

TGTGTGAGGA TGXTGCCAG AACAACTGTC CCGGCTGCAC CCOJGGCCAG 2000 
euCysGluAs pGlyCysGln AsnAsnCys? roAIaCysTh rProGlyGln 

GCCCAACACT ATGAGGGC®. CCC^CrCTGT GGCATGCTGA CCLAAGCTCGA 2050 
AlaGInRisT yrGluGlyAs pArgLeuCys GlyMstLeuT hrLysLeuAs 

TGGCCCCTTC GCTGTCTGCC AJIGACACCCT GGACCCOGG CCCTTCCTGG 2100 
pGlyProPhe AlaValCysH isAspThrLe uAspProArg ProPheLeuG 

k^CAGTGTGT ATATGACCTG TGTGTGGTCG GIGGGGAGCG GCTCAGCCTG 2150 
luGlnCysVa ITyrAspLeu CysValValG IvGlyGluAr gLeuSerLeu 

TGCCGTGGCC TCAGCGCCTA TGCCCAGGCC TGTCTGGAGC TTGGCATCTC 2200 
CysArgGlyL euSerAlaTy rAiaGlnAia CysLeuGluL euGlylleSe 

GGTTGGGGAC TGGAGATCAC CAGCCAACTG CCCCCTGTCC TGCCCTGCCA 2250 
rValGlyAsp TrpArgSerP roAlaAsnCy sProLeuSer CysProAlaA 

ACAGCCGCTA TGAGCTCTGC GGCCCTGCTT GCCCGAGCTC CTGCAACGGG 2300 
sriSerArgly rGiuLeuCys GlyProAlaC ysProThrSe rCysAsnGly 

GCTGCGGCGC CGTCCAACTG CTGCGGGCGC CCCTGCGTGG AGGGCTGCGT 2350 
AiaAlaAlaP roSerAsnCy sSerGlyArg ProCysValG luGlyCysVa 

GTGCCTCCCA GGCTTCGTGG CCAGCGGCGG CGCCTGCGTG CCGGCCTCGT 2400 
ICysLeuPro GlyPheValA laSerGlyGl yAlaCysVal ProAJLaSerS 
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CGTGTGGCTG CACCTTCCAG GGTCTCCAGC TCGCTCCGGG CCAGGAAGTG 2450 
erCysGlyCy sThrPheGln GlyLeuGlnL eiAlaProGl yGlnGluVal 

TG3GCGGACG AGTTGTGCCA AAGGCGCIGC ACCTGCAACG GCGCCACCC^ 2500 
TrpAiaAspG luLeuCysGl nArgArgCys ThrCysAsnG IvAlaThrHi 

TCA3GTCACC TGCCGCGACA AGCAGAGCTG CCCGGCGGGT GAGCGCTGCA 2550 
sGlr-Vallhr CysArgAspL ysGlnSerCy sProAlaGly GluArgCysS 

GCGTCCAG-.A CGGCCTGCTG GGCTGCTACC CCGAICGCTT CGGGA3CTGC 2600 
erValGlnAs nGlyLeuLeu GlyCysTyr? roAspArgPh eGlyThrCys 

CAGGGGTCCG GGGACCCACA CTATGTGAGC TTCGACGGCC GGCGCTTCGA 2650 
GlnGlySerG IvAspProHi sTyrValSer PheAspGIyA rgArgPheAs 

CTTCATGGGC AGCTGCACGT ACCTGCTGGT CGGCTCATGC GGCCAGAACC- 2700 
pPheMatC-ly ThrCysThrT yrLeuLeuVa lGlySerCys GlyGlnAsnA 

CAGCGCTGCC TGCCTTCCGG GTGCTGGTGG AAAACGASCA TCGGGGOGC 2750 
laAlaLeuPr oAlaPheArg ValLeuValG luAsnGluHi sArgGlySer 

CAGACTGTGA GCTACACGCG CGCCGTGCGG GTGGA3GCCC GCGGGGTGA* 2800 
GlfxThrValS erTyrThrAr gAlaValArg ValGluAlaA rgGlyValLy 

GGTGGCCGTG CGCCQGGSGT ACCCCGGGCA AGTGCTG3TG GATGACGTCC 2350 
sValAlaval*- ArgArgGluT yrPrcGlyGl nValLeuVal AspAspValL 

TTCAGTATCT GCCCTTCCAA GCAGCAGAIG GGGAGGTGCA GGTGTTCCGA 2900 
euGlnTyrLe uProPheGln AlaAl aAspG IvGlnValGl nValPheArg 

C-J3GGCAGGG ATGCCGICGT GCGCACGGAC TTTGGCCTGA CTGTCACTTA 2950 
GlnGlyJ^rgA spAlaValVa lAjrgThrAsp PheGIyLeuT hrValThrTy 

TGACTGGAAT GCACGAGTGA CTGCCAAGGT GCCCAGCAGC TAIGCTGAGG 3000 
rAspTrpAsn AlaArgValT hrAlaLysVa IProSerSer TyrAlaGluA 
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CCCTGTGTGG ACTCTGTGGG AACTTCAACG GGGMXTSGC TGATGACCTG 3050 
laLeuCysGl yLeuCysGly AsnPheAsnG lyAspProAl aAspAspLeu 

GCTCTGCGGG GTGGGGGTCA AGCTGCCAAT C^CTGGCCT TTGGGAACAG 3100 
AlaLeuArgG IvGlyGlyGl nAlaAlaAsn AiaLeuAla? heGlyAsnSe 

CTGGCAAGAA GAGACGAGGC CCGGCTGTGG ^nX?A CCGGGTCSCT 3150 
rTzpGLnGlu GluThrArg? roGlyCysGl yAlaThrGlu ProGlyAspC 

GTCCCAAGCT GGSCTCCCTG GTGGCCCAGC AJGCIGCAGA3 C^AiGAATGAG 3200 
ysProLysLe uAspSerLeu ValAlaGlnG InLeuGlnSe rLysAsnGlu 

TGTGC^ATCC TTGCCGACCC CAAGGGGCCC 7TCCGGGAGT GCCKHGCftA 3250 
CysGlylieL euAlaAspPr oLysGlyPro PheArgGluC ysHisSerLy 

GCTCGACCCC C*JGGGTCCCG TGCGCGACTG TG7CIATGAC CGCTGCCTGC 3300 
sLeuAspPro GlnGlyAlaV alArgAspCy sVallyrAsp ArgCysLeuL 

TGCCAGGCCA GTCTGGGCCA CTGTGTCSCG CACTGGCCAC CTAIGCTGCT 3350 
euProGlyGl nSerGlyPro LeuCysAspA laLeuAlaTh rTyrAlaAla 

GCATGCCAGG CTGC1GGAGC CftCSGICXSC GCCTSSGGA GTGAAJGAAC7 3400 
AlaCysGl.nA laAlaGiyAl aThrValRis ProTrpArgS erGluGluLe 

TTGCCCACTG AGCTGCCCAC CCCAGAGCCA CTAJXGAGGCG TGTTCCTACG 3450 
uCys?roLeu--SerCysProP roKisSerHi sTyrGluAJLa CysSerTyrG 

GCTGCCCGCT GTCCTGTGGA GACCTCCCAG TGCCCGGGGG CTCIQGCTCA 2500 
IvCysProLe uSerCysGly AspLeuProV alProGlyGl yCysGlySer 

GAATGCCAIG AGGGCTGCGT GTGCGA.TGAG GGCTTTGCGC TCAGTGGTGA 3550 
GluCysHisG luGlyCysVa lGysAspGlu GlyPheAlaL euSezGlyGI 

GTCCTGCCTG CCCCTGGCCT CCTGTGGGTG CGTAjGACCAG GGCACCTACC 3600 
uSerCysLeu ProLeuAlaS erCysGlyCy svaiHisGIn GlyThrTyrH 
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ACCCACCAGG CCAGACCTTC TACCCTGGCC CCGGATGTGA TTCCCTTTGC 3650 
isProProGl yGlnThrPhe TyrProGly? roGlyCysAs pSerLeuCys 

CACTGCCAGG AjGGGCGGCCT GGTGTCCTGT GAGTCCTCCA GCTGCGGACC 3700 
HlsCysGlnG luGlyGlyLe uValSerCys GluSerSerS erCysGlyPr 

GCACG^GGGC IG3IAGCCAT CCGGTGGCAG CTTGG3CTGT GTGGCCGIGG 3750 
oHisGluAia CysGlnProS erGlyGlySe rLeuGlyCys ValAlaValG 

GCTCTAGCAC CTGCCAGGCG TCAGGAGACC CCCACTAC^C CACCTTCGAT 3800 
LySerSerTn rCysGlnAia SerGlyAspp ronisTyrTh rT^PheAsp 

GGZCGCCGCI TCGATTTCAT GGGCACCTGC GTGTATGTGC TGGCTCAGAC 3850 
GlyArgArg? heAspPheiySe tGlyThrCys ValTVrValL euAJLaGlnTh 

CTGCGGCACC CGGCCTGGCC TGCAXCGGTT TGCCGTCCTG CAGGAGAAZG 3900 
rCysGlyThr ArgPrcGlyL euHisArgPh eAiaValLeu GlnGluAsnV 

TGGCCTGGGG T1AATGGGCGA GTCAGTGTGA CCAGGGTGAT CACGGTCCAG 3950 
alAlaTrpGl yAsnGlyArg ValSerValT hrArgValll eThrValGln 

GTGGCAAACT 7CACCCTGCG GCTGGAGCAG AGACAGTGGA AGGTCACGGT 4000 
ValAiaAsn? heThrLeuA_r gLeuGluGln ArgGlnTrpL ysValThrVa 

GAACGGTGIG GACAIGAAGC TGCCCGTGGT GCTGGCCAAC GGCCASTCC 4050 
lAsnGlyVal Asp^etLysL euProValVa ILeuAlaAsn GlyGinlleA 

GTGCCTCCCA GCATGGT7CA GATGTTGTGA TTGAGAGCGA CTTCGGCCTG 4100 
rgAlaSerGl nHisGlySer AspValVall leGluThrAs pPheGlyLeu 

CGTGTGGCCT ACGACCTTGT GTACTATGTG CGGGTCACCG TCCCCGGAAA 4150 
ArgValAlaT yrAspLeuVa lTyrTyrVal ArgVslThrV alProGlyAs 

CTACTACC^G CAGATGTGTG GCCTGTGTQG GAAGTAQAAC GGCGACCCCA 4200 
r.Tv-rTyrGln GlnMetCysG IvLeuCysGl yAsnTyrAsn GlyAspProL 
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AGGATGACTT CCAGAAGCCC AKTS3CTCRC AGGCAGGCAA CGCCAATGAG <250 
ysAspAspPh eGlnLysPro AsnGlySerG InAlaGlyAs nAlaAsnGlu " 

TI^GCAACT CCTOaSRCa GGTGGTGCCC GOCICOCT GCCTGCCGCC *300 
PrieGlyAsnS erTrpGluGl uValValPro AspSerProC ysLsuProPr 

C^CCCTTCC CCGCCGGGGA GOIAGGACTG TATCCCCAGC GCiAG^C *350 
cThrProCys PrtiProGlyS erGluAspCy slleProSer FisLySyS 

CTCCC^GCT GGAGAAGAAG TATCAGAAGG MGRGITCIG TOQGC-KtlC ^00 
roProGlui^ uGluLysLys TyrGinLysG luGluPheCy sGlyLeuLeu " 

TCCAGCCCCA (CAGGGCCACT GTCCTCCTGC CACAAGCTGG TGGATCCCCA ^50 
SerSerProT hrGlyProLe uSerSerCys HisLysLeuV aiAspPrcGl 

GGGTCCCTTG J»AC_MIGCA TCTTTGATCT CTGCCTGG3T G3TGGG.-_-.CC <500 
nC-lyProi^u LysAspCysI Ie?heAs?Le uCysLeuGly GlyGlyAsnL * - 

TSGC^-TTCT CTOC3GC3ttC ATCCATGCCT ACGTGAGTGC TTOOOGGQG *550 
euSerlle^ uCysSerAsn IleHisAlaT yrValSerAl aCysGlnAIa 

^^f-f 00 aosrosGoc ctqcsbgqct g»joitct gicccatgga *soo 

AlaGlyC-lyH isValGluPr oTrpArgThr GluThrPheC ysProMstGl ■ " 

GTCCCCTCCG AACAGTCACT ACGAGCTCTG TGCGGACACC TGCTCCCTGG *S50 
uCysProPro AsnSerHisT yrGluLeuCy sAlaAspThr CysSerLeuG 

^^-C CCTCCACAGT (OTffiMQG GTGTGCTGAG 4700 
-yCysSerAl ai^uSerAla ProProGinC ysGlnAspGl yCvsAlaGlu 

C^S^r GICaCroCBG CTTCCTCTAC MGCCCAAG CCTGCGTGCC 4750 
c.--yCysGlnC ysAspSerGl yPheLeuTyr AsnGlyGlnA laCysVaiPr 

S^S^ TGCGGCIGCT ACCACAATGG TGTCTACTAT GAGCCGGAGC 4800 
o-xeC-lnGln CysGlyCysT yrHisAsnGl yValTyrTyr GluProGIuG 
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AGACAGTCCT CATTGACAAC TGTCC<I<^GC AGTGCAOSTG CCATGCGGGT 4850 
InThrValLe uIleAspAsn CysArgGlnG InCysThrCy sHisAiaGly 

AAAGGCATGG TGTGCCA3GA 20CAGCTGC J^GOCGQQQC AGGTGTGCCA 4900 
LysGlyMetV alCysGlnGl uHisSerCys LysProGlyG InValCysGl 

GCCCTCCGGA GGCATCCTGA GCTGCGTCAC GAAAGADCOG TGCCACGGCG 4950 
nProSerGly GlylleLeuS erCysValTh rLysAspPro CysHisGlyV 

TGACATGCCG GCCACAGGAG ACA7GCAAGG AXAGGGTGG CC±£GGZGIG 5000 
alThrCysAr gProGlnGlu ThrCysLysG luGlnGlyGl yGinGlyVal 

TGCCTGCCCA ACIATGAGGC CAJ3GTGCTGG CTGIGGGGCG ACCCAZACTA 5050 
CysLeuProA sn.TyrGluAl aThrCysTrp LeuTrpGlyA spProHisTy 

CCACTCCTTC GATGGCCGGA AGTTTGATTT CCAG3GCAX TGTAAGTATG 5100 
rtiisSerPhe AspGlyArgL ysPheAspPh eGlnGlyThr CysAsnTyrV 

TGCTGGCAAC AACTGGCTGC CCGGGGGTCA GCACCCAGGG CCTGACACCC 5150 
alLeuAlaTh rThrGlyCys ProGlyValS erThrGlnGl yLeuThrPro 

TTCACCGTCA CCAZC-AGAA CCAGAACCGG GGCAACCCIG CTGTGTCCTA 5200 
PheThrValT hrThrLysAs nGlnAsnArg GlyAsnProA laValSerTy 

CGTGAGAGTC GTCACCGTGG CTGCCCTCGG CACCAACATC TCCAICCACA 5250 
rValAjrgVal. ValThrValA laAlaLeuGl yThrAsnlle SerlleKisL 

AGGACGAGAT CGGCAAAGIC CGGGTGAACG GTGTGCTCAC AGCCTTGCCT 5300 
ysAspGiuIl eGlyLysVal ArgValAsnG lyValLeuTh rAlaLeuPro 

GTCTCTGTGG CCGACGGGCG GAXTTCAGTG ACCCAGGGTG CATCGAAGGG 5350 
ValSerValA laAspGlyAr glleSerVal ThrGlnGlyA laSerLysAl 

ACTGCTGGTG GCTGACITTG GACTGCAA3T CAGCTAIGAC TGGAACTGGC 5400 
aleuLeuVal AlaAspPheG IvLeuGlnVa ISerTyrAsp TrpAsnTrpA 
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GGGTAGACGT GACGCTGCCC AGCAGCTATC ATGGCGCAGT GTGCGGGCTC 5450 
rgValAspVa IThrLeuPro SerSerTyrH isGlyAlaVa ICysGlyLeu 

TGQGGIAACA TGGACCGCAA CCCCVOA.I G^CCAGGTCT TCCCTAATGG 5500 
CysGlyAsnM etAspArgAs nProAsnAsn AspGlnValP heProAsnGl 

CACACTGGCT CCCTCCAZAC CCATCTGGGG CGGC-GCTGG CGAGCCCCAG 5550 
yrnrLeuAla ProSerlle? rcIleTrpGl yGlySerlr? ArgAlaProG 

GCTGGGACCC ACTGTGTTGG GACGAATGTC GGGGGTCCTG CCCAACGTGC 5500 
IvTrpAspPr oLeuCysTrp AspGluCysA rgGlySerCy sProThrCys 

CCTQ^QGRCC GGTTGGA3CA GIACGAGGGC CCTC^CTTCT GG3GAGCCCT 5650 
ProGluAspA rgLeuGluGl nTyrGluGly PrcGlyPheC ysGlyProLe 

GGZCCCCGGC ACAGGGGGOC CTTTCACCAC CTCCCATGCT CAXGTGCCAC 5700 
uAiaProGly ThrGlyGly? roPheThrTh rCysHisAla HisValProP 

CTGAGAGCTT CTTCAAGGGC TGTGTTCTGG ACGTCTGCAT GGGTGGTGGG 5750 
roGluSerPh ePheLysGly CysVaiLeuA spValCysMa t-GlyGlyGly 

GACCGTGACA TTCTTTGCAA GGCTCTGGCT TCCTATGTGG CCGCCTGGCA 5800 
AspArgAspI leLeuCysLy sAiaLeuAla SerTyrvalA laAlaCysGl 

GGCTGCTGGG GTTGTCATCG AAI^ACTGGCG GGCAZAGGTT GGCTGIGAGA 5850 
nAlaAlaGly ValVallleG luAspTrpAr gAlaGlnVal GlyCysGluI 

TCACCTGCCC AGAAAACAGC CACTATGAGG TCTGTGGCCC ACCCTGCCCG 5900 
leThrC/sPr cGluAsnSer RisTyrGluV alCysGlyPr oProCysPro 

GCCAGCTGTC CGTCCCCTGC ACCCCTTACG ACGCCAGCCG TAIGTGA2GG 5950 
AlaSerCys? roSerProAl. aProLeuThr ThrPraAlaV alCysGluGl 

CCCCTGTGTG GAGGGZTGCC AGTGCGACGC GGGTTTCGTG TTAAGTGGTG 6000 
yProCysVal GluGlyCysG InCysAspAl aGlyPheVal LeuSezAIaA 
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ACCGCTGTGT TCCCCTCAAC AACGGCTGCG GCIGCTGGGC CAATGGCACC 6050 
spArgCysVa lProLeuAsn AsnGlyCysG lyCysTrpAl aAsnGlyThr 

Tsa^rcacs cgggcagtga. gttttgggct g^tgxacci. gctcccagtg eioo 

TyrHisGluA laGlySerGl uPheTrpAla AspGlyThrC ysSerGlnTr 

GTGTCGCTGC GGGCCTGGGG GTGGCIOGCT GGTCTGCACA CCTGCCAGCT 6150 
pCysArgCys GlyProGlyG lyGlySerLe uValCysThr PraAlaSerC 

GTGGGCTGGG TG—GTGTGT GGCCTCCTGC C^IGCGGCCA GCACGGCTGC 6200 
ysGlyLeuGl yGluValCys GlyLauLeuP roSerGlyGl nHisGlyCys 

CAGCCCGTCA GCACAGCTGA GTGCCAGGCG TGGGGTGfiCC CCCATTACGT 6250 
GlnProValS erThrAlaGl uCysGlnAla TrpGlyAspP roHisTyrVa 

CACTCTGGAT GGGCACCG^I TCAAJTTCCA AGGCACCTGC GAGTACCTGC 6300 
IThrLeuAs? GlyHisArg? heAsnPheGl nGlyThrCys GluTyrLeuL 

TGAGTGCACC CTGCCACGGA CCACCCTTGG GGGCIGAG^A CTTCACTGTC 6350 
euSerAlaPr oCysHisGly ProProLeuG IvAlaGluAs nPheThrVal 

AGTGIAGGCA ATGAGCACCG GGGCAGCCAG GTIGKSGCI A1ACCCGCAG 6400 
■TfeVaUU.cS. snGluHisAr gGlySerGln AlaValSerT yrThrArgSe 

TGTCACCCTG CAAATCTACA ACCACAGCCT GAZACTGAGT GCCCGCTGGC 6450 
rValThrleu r GInIleTyrA snHisSerLe uThrLeuSer AlaArgTrp? 

CCCGGAAGCT ACAGGTGGAC GGCGTGTTCG TCACICTGCC CTTCCAGCTG 6500 
roArcLysLe uGlnValAsp GlyValPheV elThrLeuPr oPheGlnLeu 

GACTCGCTCC TGCACGCACA CCTGAGCGGC GCCGAZGIGG TGGTGACC-G 6550 
AspSerLeuL euHisAlaHi sLeuSerGly AiaAspValV alValThrTh 

AAXTCAGGG CTCTCGCTGG CTTTGGACGG GGAZAGCTTC GTGCGCCTGC 6600 
rThrSerGly LeuSerLeuA laPheAspGl yAspSerPhe ValArgLeuA 
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GCGIGCCQGC GGCGTACGCG GGCTCTCTCT GTGGCTTATG CGGGAACTAC 6650 
rgVaiProAl aMaTyrAla GlySerLeuC ysGlyLeuCy sGlyAsnTyr 

AACCAGGACC CCGCAGACGA CCTGAAGGCG GTGGGCGGGA AGCCCGCCGG 6700 
AsnGInAsp? roAiaAspAs pLeuLysAla ValGlyGlyL ysProAiaGl 

ATGGCAGGTG GGCGGCGCCC AGGGCTGCGG GGAAZGTGIG TCCA^GCCAT 5750 
ylrpGinVal GlyGlyAiaG InGlyCysGl yGiuCysval SerLysProC 

GCCCGTCGCC GTGCACCCCA GAGZAGCAAG AGTCCTTCGG CGGCCCGGAC 6300 
ys?roSer?r cCysThrPro GluGlnGlnG luSerPheGl yGlyProAsp 

GCCTGCGGCG TGATCTCCGC CACCGACGGC CCGCTGGCGC CCTX5XACGG 6850 
AlaCysGiyV allleSerAl aThrAspGly ProLeuAla? roCysriisGI 

CCTTGIGCCG CCCGCGCAGT ACTTCCAGGG CTGCTTGCTG GACGCCTGCC 6900 
yLeuValPro ProAiaGlnT yrPheGlnGl yCysLeuLen AspAlaCysG 

AAGTTCAGGG CCATCCTGGA GGCCTCTGTC " CTGCAGTGGC CAGCTACGTG 6950 
InValGlnGl yKisProGly GlyLeuCys? roAlaValAl aThrTyrVal 

GCAGCCTGTC AGGCCGCIGG GGCCCAGCTC CGGGAGTGGA GGCGGCCGGA 7000 
ATaAIaCysG InAiaAlaGI yAlaGlnLeu ArgGluTrpA rcArgPraAs 

CTTCTGTCCC TTCCAGIGCC CTGCCCACAG CCACT.ACGAG CTCTGCGGTG 7050 
pPheCy s?ro v PheGlnCys? roAiaHisSe rKisTyrGlu LeuCysGlyA 

A.GTCCTGTCC TGGGAGCTGC CCGAGCCTGT CGGCACCCGA GGGGTGTGAG 7100 
spSerCysPr oGlySerCys ProSerLeuS erAlaPrcGl uGlyCysGlu 

TCGGCCTGCC GTGAAGGCTG TGTCTGCGAT GCTGGCITCG TGCTCAGIGG . 7150 
SezAlaCysA rgGluGlyCy sValCysAsp AlaGlyPheV -alLeuSerGl 

TGACACGTGT GTACCTGTGG GCCAGTGTGG CTGCCTCCAC GATGACCGCT 7200 
yAspThrCys ValProValG lyGlnCysGl yCysLeuHis AspAspArgT 
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ACTACCCACT GGGCG*J3CC TTCTACCCTG GCCCTGGGTG TGATTCCCTT 7250 
yrTyrProLe uGlyGlnThr PheTyrProG iyProGlyCy sAspSarLeu 

TGCCGCTGCC GGGAGGGCGG TGAGGTGTCC TGTGA3CCCT CCAGCTGCGG 7300 
CysArgCysA rcGluGlyGl yGluValSer CysGluProS erSerCysGl 

CCCGCAIGAG ACCTGCCGGC CATCCGGTGG CAGCTTGGGC TGCGTGGCCG 7350 
yProHisGlu ThrCysArg? roSerGlyGl ySerLsuGly CysValAlaV 

TGGGCTCTAC CACCTGCCAG GCGTCGGGAG ATCCCCACTA CACCACCTTC 7400 
alGlySerTh rThrCysGln AlaSerGlyA spPrctiisTy r^rThrPhe 

GAIGGCCGCC GCTTCGACTT CATGGGCACC TGC'GTGTATG TGCTGGCTCA 7450' 
AspGlyArgA rc?heAs??h e&fetGlyThr CysValTyrV alLeuAlaGl 

GACCTGCGGC ACCCGGCCTG GCCTAZATCG GTTTGCCGTC CTQZAGGSGA 7500 
nThrCysGly ThrArgProG IvLeuHisAr gPheAlaVal LeuGlnGluA 

ACGTGGCCTG GGGTAAXGGG CGAGTCAGTG TGAGCAGGGT GATCACGGTC 7550 
snValAlaTr pGlyAsnGly ArgVaiSerV alThrArgVa lllelhrVal 

C^GGIGGCAA ACTTCACCCT GCGGCTGGAG CAGAGAC1AGI GGAAGGTCAC 7600 
GlnValAiaA snPheThrLe uArgLeuGlu GlnArgGlnT rpLysVallh . 

GGTGAACGGT GTGQ^CAXGA AGCTGCCCGT GGTGCTGGCC MCGGCQGA 7650 
rValAsnGly" ValAspMstL ysLeuProVa iVaiLeuAla AsnGlyGlnl 

TCCGTGCCTC CCAGGATGGT TCAGATGTTG TGAITGAGAC CGACTTCGGC 7700 
leArcAlaSe rGlnHisGly SerAspValV allleGluTh rAspPheGly 

CTGCGTGTGG CCTACGAGCT TGTGTA.CTAT GTGCGGGTCA CCGTCCCTGG 7750 
LeuArgValA laTyrAspLe uValTyrTyr ValArgVaiT hrValPrqGl 

AAACTACTAC CAGCTGATGT GTGGCCTGTG TGGG?^ACTAC AAIGGCGACC 7800 
yAsnTyrTyr GlnLauMetC ysGlyLeuCy sGlyAsnTyr AsnGlyAspP 
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CCAAGGATGA CITCCAGAAG CCCAATGGCT CCOGGCAGG CAAGGCCAAT 7850 
roLysAspAs pPheGlnLys ProAsnGlyS erGlnAlaGl yAsnAlaAsn 

GAGTTCGGCA ACICCTGGGA GGAGGTGGTG CCCGAGTCTC CCTGCCTGCC 7900 
GluPheGlyA snSerTrpGl uGluValVal PrcAspSer? rcCysLeuPr 

GGCGGCCACC TGCCCGCCGG GGAGGGAGGG CTGTATCCCC AGCGAGGAG7 7950 
oProProThr CysProPrcG IvSerGluGl yCysIlePro SerGluGluC 

GTCC7CCCGA GCTGGAGAAG AA.GTATCAGA. AGGAGGAGTT CTGTGGGCTC 8000 
ysProPrcGl uleuGluLys LysTyrGlnL ysGluGluPh eCysGlyLeu 

CTCTGCAGCC CC^GAGOGCC AGTGTCCTCC TGGCACAAGC TGGIGGATCC 8050 
LeuSerSer? raThrGlyPr oLeuSerSer CysHisLysL euvalAspPr 

CGAGGGTCCC TTGA-AGATT GCA^CTTTGA TCTCIGGCTG GGTGGIGGGA 8100 
cGlnGiyPro LeuLysAscG ysIlePheAs pLeuCysLeu GlyGlyGlyA 

ACCTGAGCAT TCTCTGCAGC AACATCCAXG CCTAGGIGAG TGCTTGCCAG 8150 
snLeuSerll eleuCysSer AsnlleHisA laTyrValSe rAlaCysGln 

GCGGCTGGSG GCCACGTGGA GCCCTGGAGG AAJIGAAACTT TCTGTCCCAX 8200 
AlaAlaGlyG lyKisValGl uProTrpAxg AsnGluThr? heCysPrcMe 

GGAATGCCCT_ CAGAACAGTC ACTACGAGGT CTGTGCGGAC ACCTGGTCCG 8250 
tGluCysPro GlrAsnSerH isTyrGlule uCysAJ.aA.sp ThrCysSerL 

TGGGCTGCTC GGCTCTC^GT GCCCCTCTGC AGIGCCCAGA TGGGTGTGCT 8300 
euGlvCysSe rAlaleuSer MaProLeuG InCysPrcAs pGlyCysAla 

GAGGGCTGCC AGTG7GACTC CGGCTTCCTC TAjZAACGGCC AAGCCTGCGT 8350 
GluGlyCysG IrGysAspSe rGlyPheLeu TyrAsnGlyG LnAlaCysVa 

GCCCATCCAG CAATGTGGCT GCTACCACAA TGGTGCCTAC TATGAGCCGG 8400 
lProIleGln GlnCysGlyC ysTyrHisAs nGlyAlaTyr TyrGluPrcG 
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AC<2GACAGT CCTCATTGAC AACTGTCGGC AGCAGTGCAC GTGCCATGCG 
luGlnThrVa lLauIleAsp AsnCysAxgG InGlnCysTh rCysHisAla 

GGTAAAGTCG TGGTGTGCCA CGAACACAC-C TGCAAGCCGG GGCAGGTGTG 
GiyLysValV aiValCysGl nC-luKisSer CysLysProG IvGlnVaiCy 

CCAGCCCTCC GGAGGCATCC TGAGCTGCGT CACGAAAGAC CCGTGCGACG 
sGlnProSer GlyGiyllsL euSerCysva IThrLysAsp PrcCysKisG 

GCGTGAGAIG CCGGCCACAG GAGACA7GCA AGGAGGAGGG TGGCCAGGGT 
lyvalThrCy sArgPrcGln GluThrCysL ysGluGlnGl yGlyGinGly 

GTGTGCCTGC CCAACIATGA GGCCACGTGC TGGCTGTGGG GCGACCCACA 
ValCysLeu? roAsn.TyrGl uAiaThrCys TrpLsuTrpG IvAspProHi 

CTACCACTCC TTCGATGGCC GGftAGTTTGA CTTCCAGGGC AGCTGLAACT 
sTyrHisSer PheAspC-iyA rgLysPheAs pPheGlnGly rnrCysAsnT 

ATGTGCTGGC AAGAACTGGC TGCCCGGGGG TGAGCACCGA GGGCCTGACA 
yrVaJLLeuAl aThrThrGly CysPrcGlyV alSexThrGl nGlyLeuThr 

CCC7TCACCG TCACCACCAA GAACGAGAAC CGGGKaaCC CTGCTTGTATC 
ProPheThrV alThrThrLy sAsnGlnAsn ArgGIyAsnP' roAlaValSe 

CTACGTGAGA GTCGTCACCG TGGCTGCCCT CGCO.CGAAC ATCTCGATCC 
rTyrVaiArg ValVaiThrV alAlaAJLaLe uGlyThrAsn IleSerlleH 

AGAAGGACGA GATCGGCAAA G7CCGGGTGA .ACGGTGTGCT CACAGCCTTG 
isLysAspGl uIleGlyLys ValArgVaiA snGlyValLe uThrAial.au 

CCTGTCTCCG TGGCCGACGG GCGGATTTCA GTCGCCCAGG GTGCATCG-A 
ProVaiS-srV ai.Aia.A5pG! y.ArglleSer ValAlaGlnG iy.AlaSsrLy 





G^-CACTGCTG GTGGCTGACT TTGGACTCGA AGTCAGCTAT GACTGGAACT 
sAiaL^uLeu ValAiaAspP heGlyLeuGl nVaiSerTyr AspTrpAsnT 
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GGCGGGTAGA CGTGACGCTC CCCACC2CCT ATCATGGCGC AGTGTGCGGG 9050 
rpArgVaLAs pValThrLeu ProSerSerT yrHisGlyAl aValCysGly 

C7CTGCGGTA AC-.TGGACCG CAACCCCAAC AATG-.CCAGG TCTTCCCTAA 9100 
LsuCysGlyA sru^tLAspAr gAsnProAsn AsnAspGlnV alPhePrcAs 

TGGCACACTG GCTCCCTCCA TACCCATC7G GGGCGGCAGC TC-GCGAGCCC 9150 
nGlyThrLeu AiaProSerl ieProIleTr cC-lyGlySer TrpArgAIa? 

CAGGC7GGGA CCCACTGTGT TGGGACGAAT GTCGGGGGTC C7GCCCAACG 9200 
rcC-iyTrpAs ?ProLeuCys TrpAspGluC ysArgGIySe rCysProThr 

TGCCCTGAGG ACCGGTTGGA GCAGTACGAG GGCCCTGGCT TCTGCGGACC 9250 
CysPrcGluA spArgLeuGl uGlnTyrGIu GlyPrcGlyP heCysGlyPr 

CCTGGCCCCC GGCACAGGGG CCCCTT7CAC CACCTGCCAT GCTCATGTGG 9300 
oLsuAlaPro GlyThrGlyG lyProPheTh rThrCysHis AiaHisValP 

C-.CCTGAGAG CTTCTTCAAG GGCTGTGTTC TGGACGTCTG CATGGGTGGT 9350 
roPrcGluSe r?he?heLys GlyCysValL euAspValCy sMetGlyC-ly 

GGGGACCATG ACATTCTTTG CAAGGCTCTG GCTTCCTACG TGGCCGCCTG 9400 
GiyAsptiisA spIleLeuCy sLysAlaLeu AiaSerTyrV alAlaAlaCv 

CCAGGCCGCT ^GGGGTTGTCA TCGAAGACTG GCGGGCACAG GTTGGCTGTG 9450 
sC-inAlaAla' GIyValVall leC-luAspTr pArgAlaGln ValGlyCysG 

AGATCACCTG CCC-.GAAAAC AGCCAC7AIG AGGTCTGTGG CCCACCCTGC 9500 
luIleThrCy sPrcGluAsa SerHisTyrG luValCysGl yProProCys 

CCGGGCAGCT GTCCGTCCCC TGCACCCCTT ACG-GGCC-.G CCGTA.TGTGA 9550 
ProAlaSerC ysProSerPr oAiaProLeu ThzThrProA laValCysC-1 

GGGCCCCTGT GTGGAGGGCT GCCAGTGCGA CGCGGGTTTC GTGTTAAGTG 9600 
uGIyPrcCys ValGluGlyC ysGlnCysAs pAiaGlyPhe ValLeuSerA 
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CTGACCGCTG TGTTCCCCTC AACAACGGCT GCGGCTGCTG GGCCAATGGC 9650 
laAspArgCy sValProLeu AsnAsnGlyC ysGlyCysTr pAlaAsnGly 

ACCTACC3CG AGGCGGGCAG TGAGIi'i'i'GG CCTGAIGGCA CCIGCTCCCA 9700 
ThrTyrHisG luAlaGlySe rGluPheTrp AlaAspGlyT hrCysSerGl 

GTGGTGTCGC TGCGGGCCTG GGGGTGGCTC GCTGGTC7GC AC-.CCTGCCA S750 
nTrpCysArg CysGlyProG lyC-lyGlySe rLeuvalCys ThrProAIaS 

GCTGTGGGCT GGGTGAAGTG TGTGGCCTCC TGCCATCCGG CO-jGC\CGGC 9800 
erCysGlyLe uGlyGluVal CysGlyLeuL euProSerGi yGlnHisGly 

TGOCAGCCCG TCAGCACAGC TGAGTGCCAG GCGTGGGGTG ACCCCCATTA 9850 
CysGlnProV alSerThrAl aGluCysGln AlaTrpGlyA spProKisTy 

CGTCACTCTG GAIGGGCACC GATTCGATTT CCA-jGGCACC TGCGAGTACC ' 9900 
rValThrLeu AspGlyHisA rgPheAspPh eGlnGlyTnr CysGluTyrL 

TC-CTGAC-TGC ACCCTGCCAC GGftCQCCCT TGGGGGCTGA GAACTTCACT 9950 
euLeySerAl aPrcCysHis GlyProProL euC-lyAlaGl uAsnPhelhr 

GTCA.CTG1AG CCA\TGAGCA CCC<3GGCAGC CftGGCTGTCA GCIACACCCG 10000 
ValThzValA IsAsnGluKi sArgGlySer GlnAlaValS erlyrThrAr 

CAGTGTCACC CTGCAAATCT ACAACC^CAG CCTGACACTG flSTGCQOGCT 10050 
cSerValThr LeuGlnlleT yrAsnHisSe rleuThrleu SerAlaArgT 

GGCCCCGGAA GCTACAGGTG GACGGCGTGT TCGTCACTCT CCCCTTCCAG 10100 
rpProArgLy sLeuGlnVal AscGlyvalP heValThrLe uProPheGln 

CTGGACTCGC TCCTGCACGC AC^CCTGAGC GGCGCCG?.CG TGGTGGTGAC 10150 
LeuAspSerL euLeuHisAI aHisLeuSer GlyAlaAspV alValValTh 

C&CiACCTCA C-GGCTCTCGC TGGCTTTCGA CC<jGGACAGC TTCGTGCGCC 10200 
cThrThrSer GlyLeuSerL euAlaPheAs pC-lyAscSer PheValArgL 
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TGCGCGTGCC GGCGGCGTAC GCGGGCTCTC TCTGTGGCTT ATGCGGGAAC 10250 
euArgValPr cAIaAlaTyr AlaGlySerL euCysGlyLe uCysGlyAsn 

TACAACCAGG ACCCCGCAGA CGACCTGAAG C-CGGTGGGCG GGAAGCCCGC 10300 
TyrAsnGlnA spProAIaAs pAspLeuLys AlaValGlyG IvLysProAl 

CG:iATGC-CAG GTGGGCGGCG CCCAC-G-G-C7G CGGGGAATG7 GTGTCCAAGC 10350 
sGlyTr=Gln ValGlyGlyA laGinGIyCy sGlyGluCys ValSerLys? 

CATGCCCGTC GCCGTGGACC CCAGAGCAGC AAGAGTCCTT CGGCGGCCCG 10400 
—CysPrcSe rProCysThr ProGluGlnG InGluSerPh eGlyGlvPro 

GACGCCTGCG GCGTGATCTC CGCCACCGAC GGCCCGCTGG CGCCCTGCCA 10450 
AspAIaCysG lyVallleSe rAJ^ThrAsp GlyProLeuA laPrcCysHi 

CGGCCTTGTG CCC-GCCGCGC AGTACTTCCA GG3CTOCTIG CTGGACGCCT 10500 
sGlyLsuVal ProProAlaG InTyrPheGl nGlyCysLeu LeuAspAlaC 

GCCAAGT7CA GGGCCATCCT GGAGGCCTCT GTCCTGCAGT GGCCACCTAC 10550 
ysGlnValGl nGiyfiisPro GlyGlyLsuC ysProAlaVa lAlaThrtyr 

GTGGCAGCCT GTCAGGCCGC TGGGGCCCAG CTCCGCGAGT GGAGGCGGCC 10600 
ValAiaAlaC ysGlnAlaAl aGIyAlaGIn LeuArgGluT rpArgArgPr 

GGACTTCTGT ■ CCCTTCCAGT GCCCTGCCCA CAGCCACTAC GAGCTCTGCG 10650 
oAspPheCys ProPheGInC ysProAlaSi sSerHisTyr GluLeuCysG 

GTGA.CTCCTG TCCTGGGAGC TGCCCGAGCC TGTCGGCACC CGAGGGCTGT 10700 
lyAspSerCy sPrcGlySer CysProSerL euSerAlaPr cGluGlyCys 

GAGTGGGCCT GCCGTGAAGG CTGTGTCTGC GATGCTGGGT TCGTGCTCAG 10750 
GluSerAlaC ysArgGluGI yCysValCys AspAlaGlyP heVaiLeiiSe 

TGG7GACACG TGTGTACCTG TGGGCCAGTG TGGCTGCCTC CACGATGACC 10800 
cGlyAspThr CysValProV alGlyGinCy sGlyCysLsu HisAspAspA 
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GCTACTACCC ACTGGGCC-.G ACCTTCTACC CTGGCCCTGG GTGTGATTCC 10850 
rgTyrTyrPr oLeuGlyGln ThrPheTyrP roGlyPrcGl yCysAspSer 

CTTTGCCGGT GCCGGGSGGG CGGTGAGGTG TCCTGTG^GC CCTCCAGCTG 10900 
LauCysArgC ysArgGluGl yGlyGluVal SerCysGluP roSerSerCy 

CGGCCCGC-.T G^acCTGCC GGCCATCCGG TGGG-GCTTG GGCTGCGTGG 10950 
sGlyProHis GluThzCysA rgProSerGl yGlySerLeu GlyCysyalA 

CCGTGGGCTC TACCACCTGC CAGGCGTCGG GPGATCCCCA CTAC^CACC 11000 
laValGlySe rThrThrCys GlrAlaSerG IvAspProHi sTyrThrThr 

TTCSTGGCC GCCGCTTCGA CTTCATGGGC ACCTGCGTGT ATGTGCTGGC 11050 
PheAspGlyA rcArgPheAs pPheMstGly ThrCysValT yrValLauAl 

TCAGAZCTGC GGCSCCCGGC CTGGCCTACA TCGGITTGCC GTCCTGC-GG 11100 
aGlnThrCys GlyThrArg? roGlyLeuHi sArgPheAla ValLeuGlnG 

AGA-.CGTGGC CTGG3GTAA.T GGGCGAGTCA GTGIGACCAG GGTGATCACG 11150 
luAsnValAl aTrcGlyAsn GlyArgValS erValThrAr gVallleThr 

GTCCAGGIGG CA^ACTTCAC CCTGCGGCTG GAGCAGA2AC AGIGGL-AGGT 11200 
ValGlnValA laAsnPheTh rLeuArgLeu GluGlnArgG InTrpLysva ■ 

C\CC<?TGAAZ GGIGTGGAZA TGAAGCTGCC CGTGGTGCTG GCCA^CGGCC 11250 
IThrvalAsn GlyValAscM etLysLeuPr oValValLeu AlaAsnGlyG 

AG-.TCCGTGC CICCCAGCAT GGTTCAGATG TTGTGATTGA G^GC&CTTC 11300 
I^.IleArgAL aSerGlnKis GlySerAspV alVallleGl uThrAspPhe 

GGCCTGCGTG TGGCCTACGA GCTTGTGTAC TATGTGCGGG TCACCGTCCC 11350 
GlyLsuArgV aL\laTyr.^ pLauValTyr TyrValArgV alThrValPr 

TGGAA^CTAC TACCAGCTCA TGTGTGGCGT GTGTGGGAAC TX1AACGGCG 11400 
cGlyAsnTyr TyrGlnLeuM etCysGlyLe uCysGlyAsn TyrAsnGlyA 
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ACCCCAAGGA TGACTTCCAG AAGCCC-ATG GCTCGCAGGC AGC-CAWX-CC 11450 
spProLysAs pAspPheGln LysProAsnG lySerGlnAl aGlyAsnAla 

AATGAGTTCG GCIAACTCCTG C<SGGAGGTG GTGCCCGACT CTCCCTGCCT 11500 
AsnGluPheG IvAsnSerTr pGluGluVal ValProAspS erPrcCysLe 

GCCGCCC-CCC ACCTGCCCGC CGGGGAGCGA GGGCTGTATC CCC-.GGG.-GG 11550 
uProProPro ThrCysProP rcGiySerGl uGlyCyslle PrcSerGiuG 

AGTGTCCTCC CGAGCTGGAC- AAGAAGTATC AGAAGGAGGA GTTCTGTGGG 11600 
luCysProPr cGluLeuGlu LysLysTyrG InLysGluGl uPheCysGly 

CTCCTCTCCA GCCCCACAGG GCCACTGTCC TCCTGCCACA AGCTGGTGGA 11550 
LeuLeuSerS erProThrGl yProLeuSer SerCysKisL ysLauValAs 

TCCCCAGGGT CCCTTGAASG AITGGATCTT TG-ITCTCTGC CTGGGTGGTG 11700 
pProGlnGly ProLeuLysA spCysIiePh eAspLeuCys LeuGlyGlyG 

GG-ACCTG-G GATTCTCTGC AGCAACATCC ATGCCTACGT GAGTGCTTGC 11750 
lyAsnLeuSe rlleLeuCys SerAsnlleH isAlaTyrVa ISerAiaCys 

CaGGCGGCIG G^jC-GOZACGT GGAGCCCTGG AGGAATGAAA CTTTCTGTCC 11800 
GlrAlaAlaG IvGlyHisVa IGluProTrp ArgAsnGluT hrPheCysPr 

CRTGGftAIQC CCICAGASCA GTGACTACGA GCTCTGTGCG GAGACCTGCT 11350 
ctetGluCys" PrcGlnAsnS erHisTyrGl uLeuCysAla AspThzCysS 

CCCTC-GGCTG CTCGGCTCTC AGTGCCCCTC TCCAGTGCCC AGATGGGTGT 11900 
erLeuGlyCy sSerAlaLeu SerAlaProL euGlnCysPr oAspGlyCys 

GCTGAGGGCT GCOGTGTGA CTCCGGCTTC C7CTACAACG GCCAAGCCTG 11950 
AlaGluGlyC ysGlnCysAs pSerGlyPhe LeuTyrAsnG lyGlnAlaCy 

CGTGCCCATC C-GCAA.TGTG GCTGCTACGA GAATGGTGTC TA.CTATGAGC 12000 
svalProIle GinGlnCysG lyCysTyrHi sAsnGlyVal TytTyrGluP 
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CGGAGCAGAC AGTCCTCATT GACAACTGTC GGCAGCAGTG CACGTGCCAT 12050 
rcGluGlr.Th rValLeuIle AspAsnCysA rgGlnGlnCy sThrCysHis 

GTGGGTAAAG TCGTGGIGTG CCAGG^ACAC AGCTGCAAGC CQGGGCAGGT 12100 
VaiGlyLysV alValValCy sGInGluHis SerCysLysP rcGlyGlnVa 

GTGCCAC-CCC TCCGGAGGCA TCCTGAGZTG CGTGAAOAA GACCCGTGCC 12150 
ICysGlnPro SerGlyGlyl leLauSerCy sValAsrXys AspPrcCysH 

ACGGCGTGAC ATGCCGGCCA CAGGAGACAT CCAAGGAGCA GGGTGGCCAG 12200 
isGlyValTh rCysArgPro GlnGliiThrC ysLysGluGl nGlyGlyGln 

GGIGTGTGCC TGCCCAACTA TGAGGCCACG TGCTGGCTGT GGGGCBCCC 12250 
GlyValCysL euProAsnTy rGIuAlaThr CysTrpLeuT rpGlyAspPr 

ACACTACCAC TCCTTCGATG GCCGGAAGTT TGACTTCCAG GGCACCTGTA 12200 
cHisTyrHis SerPheAspG IvArcLysPh eAspPheGln GlyThrCysA. 

ACTATGTGCT GGCAACAACT GGCIGCCCGG GGGTCAGCAC CCAGGGCCTG 12350 
snlyrValLe uAiaThrThr GlyCysPrcG IvVaiSerTh rGInGlyLeu 

ACACCCTTCA CCGTCAZCAC CAAGAACCAG AACCGGGGCA ACCCTGCTGT 12400 
ThrProPheT hrVaiThrTh rLysAsnGln AsnArgGIyA snProAiaVa 

A1CCTA.CGIG ^ AGAGTCGICA CCGIGGCTGC CCTCGGGACC AACATCTCCA 12450 
ISerTyrVal ArgvalValT hrValAlaAl aLeuGlyThr AsnlleSerl 

TCC-GAAGGA CGAGATCGGC AAAjGTCCGGG TGAACGGTGT GCTCAG^.GCC 12500 
leHisLysAs pGIuIleGly LysValArgV alAsnGIyVa HeuThrAla 

TTGCCIGTCT CCGTGGCCGA CGGGCGGATT TCAGTGGCCC AGGGTGCATC 12550 
LauProValS erValAlaAs pGlyArglle SerValAlaG InGlyAlaSe 

Gr-AGGCACTG CTGGTGGCTG ACTTrGGACT GC-AGTCAGC TATGACTGGA 12600 
rLysMaLeu LeuValALaA. spPheGlyLe uGlnValSer TyrAspTrpA , 
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ACTGGCGGGT AGACGTGACG CTCCCCAGCA GCTATCAXGG CGCAGTGTGC 12650 
snTrpArgVa LAspValThr LeuProSerS erTyrHisGl yAlaValCys 

GGGCTCTGCG GTAAJGATGGA CCGCAACCCC AACAA1GACC AjGGTCTTCCC 12700 
GlyLeuCysG lyAsnMetAs pArgAsnPro AsnAsnAspG InvalPhePr 

TAATGGCACA C7GGGTCCCT CCATACCCAT CTG3GQCGGC A£CIGGCGAG 12750 
oAsnGlyThr LeuAIaProS erllePrcIl eTrpGlyGly SerTzpArgA 

CCCCAGGCTG GGACCCACTG TGTTGGGACG AATGTCGGC-G GTCCTGCCCA 12300 
laProC-IyTr pAspProLeu CysTrpAspS luCysArgGl ySerCysPro 

ACGTGCCCTC- AGGACCGGTT GGAGCAGTAC GAGGGGCCTG .GCTTCTGCGG 12850 
ThrCysPrcG luAjspArgLe uGluGlnTyr GluGlyProG IvPhsCysGl 

ACCCCTGGCA TCTGGCACAG GGGGCCCCTT CACCACCTGC CMGCTCKTG 12900 
yProLeuAia SerC-lyThrG lyGlyProPh eThrThrCys KisAlaHisV 

TGCCACCTGA GAGCTTCTTC AAGGGCTGTG TTCTGGACGT CTGCATGGGT 12S50 
alProPrcGl uSerPhePhe LysGlyCysV aJLLeuAspVa ICysfiEtGly 

GGTGGGGACC ATGACATTCT TTGCAA.GGCT CTGGCTTCCT ACGTGGCCC-C 13000 
GlyGlyAspK isAspileLe uCysLysAia LeuAlaSerT vrValAlaAl 

CTQGCRGGCC GCTGGGGTTG TCATCGAAGA CTGGCGGGCA CAGGTTGGCT 13050 
aCysGlnAla'AlaGlyVaiV allieGluAs pTrpArgAla GlnValGlyC 

GTGAGA.TCAC CTGCCCAGAA AACAGCCACT ATGAGGTCTG TGGCCCACCC 13100 
ysGluxleTh rCysPrcC-lu AsnSerHisT yrGluValCy sGlyProPrc 

TGCCCGGCCA GCTGTCCGTC CCCTGCACCC CTTACGACGC CAGCCGTATG 13150 
CysProAlaS srCysPrcSe rProAlaPro LeuThrThrP roAlaValCv 

TGAGGGCCCC TGTGTGGA.GG GCTGCCAGTG CGACGCGGGT TTCGTGTTAA 13200 
sGluGlyPro CysValGluG lyCysGlnCy sAspAlaGly PheValLauS 
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GTGCTGACCG CTGTGTTCCC CTCVOACG GCTGCGGCTG CTGGGCCAAT 13250 
erAlaAspAr gCysValPro LsuAsnAsnG lyCysGlyCy sTzpAIaAsn 

GGCACCTACC ACGAGGCGC-G CAGTGAGTTT TGGGCTGATG GCACCTGCTC 13300 
GlyThrTyrfi isGiuAlaGl ySerGluPhe TzpAlaAspG lyThrCysSe 

CCAGTGGTGT CGCTGCGGGC CTGGGGGTGG CTCGCTGGTC TGCACACCTG 13350 
rGlnTzpCys ArgCysGlyP rcGlyGlyGl ySerLeuVal CysThrPrcA 

COGCTGTGG GCTGGGTGA-. GTGTGTGGCC TCCTGCCATC CGGCCAGCAC 13400 
laSerCysGl yLauGlyC-lu ValCysGlyL euLsuPrcSe rGlyGlnEis 

AGCTGCCAGC CCGTCAGCAC AGCTGAGTGC CAGGCGTGGG GTGACCCCCA 13450 
SerCysGln? roValSerTh rAlaGluCys GlnAlaTrpG lyAspProKi 

TTACGTCACT CTGGATGGGC ACCG-.TTCGA TTTCCAAGGC ACCTGCGAGT 13500 
sTyrValThr LeuAspGlyH isArgPheAs pPheGlnGly ThrCysGluT 

ACCTGCTGAG TGCACCCTGC CACGGACCAC CCTTGGGGGC TGAGAACTTC 13550 
yrLeuLeuSe ;AIa?rcCys HisGlyPrcP roLauGlyAl aGluAsnPhe 

ACTGTC-.CTG TAGCCAATG^ GC^CGGGGGC AGCCAGGCTG TCAGCTACAC 13600 
ThrValThrV aIAlaAsnC-1 uHisArgGly SerGlnAiaV alSerTyrTh 

CCGCAGTGTC ACCCTC-CAAA TCTACA.-.CCA CAGCCTGACA CTGAGTGCCC 13650 
rArgSerVal- ThrLeuGlnl leTyrAsnHi sSerLeuThr LauSezAlaA 

GCTGGCCCCG G^AGCTACAG GTCG-.CGGCG TGTTCGTGGC TCTGCCTTTC 13700 
rgTrpProAr gLysLsuGln ValAspGiyV alPheValAl aLeuPrcPhe 

CftGCTGGACT CGCTCCTGC?:-CC-CACACCTG AGCGGCGCCG ACGTGGTGGT 13750 
Glnl^uAspS erLeuI^uF.i sAlaHisLeu SerGlyAlaA spValValVa 

G\CCACAACC TCAGGGCTCT CGCTGGCTTT CGATGGGGAC AGCTTCGTQC 13800 
IThrThrThr SarGlyLeuS erLeuAlaPh eAspGlyAsp SerPheValA 
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GCCTGCGCGT GCCGGCGGCG TACGCGGGCT CTCTCTGTGG CTTATGCGGG 13850 
rgLeuArgVa IPrcAlaAla TyrAlaAlaS erLeuCysGl yLeuCysGly 

AACIl^ACC AGGACCCCGC AGACGACCTG MGGCTCIGG GCGGGAAGCC 13900 
AsnTyrAsnG laAspPrGAl aAspAspLau LysAlaValG lyGlyLysPr 

CGCTGGAIG3 CAGGTGGGCG CTGGGGGG^A TGTGTGTCCA 13950 

oAlaGlyTrp GinValGlyG lyAlaGir.Gl yC ysGlyGlu CysValSerL 

AGCCKTGCCC GTCGCCGTGC ACCCCAGAGC AG2AGGAGTC CTTCGGCGGC 14000 
ysProCysPr aSerPrcCys ThrPrcGluG LnGlnGluSe cPheGlyCly 

CCGGACGGGT CCGGCGTGAT CTCCGCC^CC GACGGCCCGC TGGCACCCTG 14050 
PrcAspAlaC ysGlyValll eSerALaThr AscGlyProL euAlaProCy 

CCACGGCCTT GTGCCGCCGG CGC-GTACTT CCAGGGG7GG TTGG7GGACG 14100 
sHlsGlyLeu ValProProA laGlnTyrPh eGlnGlyGys LauI^uAspA 

CCTGCC&ASr TGAGGGCCAT CCTGSGGCC TCTGTCGTGC AGTGGCTACC 14150 
laCysGlnva lGlnGlyEis PrcGlyGlyL euCysProAl aValAlaThr 

TACGTGGCAG CCTGTCAGGC CGCTGGGGGG OGCTCGGCG AGIGGAGGCG 14200 
TyrValAlaA laGysGlnAl aAlaGlyAla GlnLeuGlyG luTrpArgAr 

GCCGGACTTC TGTCCCTIGG .AGTCCCCTGC CCACAGCCAC TATGAGCTCT 14250 
gPrcAspPhe CysProLeuG InCysPrcAl aHisSerHis TyrGluLeuC 

GCGGTGACTC CTGCGCTGTG AGCTGGCCGA GCCTCTC^.GC ACCCGAGGGC 14300 
ysGlyAspSe rCysProVal SerCysProS erLeuSerAl aProGluGly 

TGTGAGTCGG CCTGCCGTGA AGGCTGTGTC TGGGATGCTG GCTTCGTACT 14350 
CysGluSerA laCysArgGl uGlyCysVal CysftspAIaG lyPheValLe 

CAGTGGTGAI ACCTGCGTAC CCGTGGGCCA GTGTGGGTGC CTCCATGATG 14400 
uSerGlyAsp ThrCysValP roValGlyGl nCysGlvCys LeuHisAsrG • 
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GCGGCTACTA CCCACTGGGC GAGGTCTTCT ACCCGGGCCC TGAGTGTGAG 14450 
lyArgTyrTy rProLeuGly GluValPheT yrPrcGlyPr cGluCysGlu 

CG.-.CGCTGTG AGTGTGGGGC AGGIGGCCAT GTCACCTGCC AGGAX-GGGC 14500 
ArgArgCysG luCysGlyPr cGlyGlyKis VaiThrCysG InGluGiyAl 

AGCCTGTGGG CCCC^.TGAGG AGTGCCGGTT AG^GGATGGT GTCC^GGCCT 14550 
aAlaCysGly ProHisGluG luCysArgLe uGluAspGly ValGlrAlaC 

GTGATGGGAC AGCGTGTGCC CGCTGCCTGG CCA-.CGGGGG GATCGACTAC 14600 
ysHisAlalh rGlyCysGly ArgCysLeuA LaAsnGlyGl ylleHisTyr 

ATCACCCTTG ATGGCCGTGT CTACGACCIG GAIGGCTCCT GCTCCTATGT 14650 
IleThrLeuA spGlyArgVa ITyrAspLau HisGlySerC ysSei^TyrVa 

CTTGGCCCAA GTCTCGGACC CAAAGCCTGG GGACGAGGAC TTTTCGATCG 14700 
ILauAlaGln ValCysHisP roLysPrcGl yAspGluAsp PheSerlleV 

TGCTTGAGAA GAATGCAGCT GG^GATCTCC A^CGGCTCCT GGITAGTGTG 14750 
alLeuGluLy sAsrAlaAla GlyriisLeuG InArgLsuLe uValThrVal 

GCTGGCCAGG TTGISGCCT AGCTCAGGGG GAGCAGGTCA CCGIGGACGG 14300 
AlaGlyGlnV alValSerLe uAlaGlrtGly GinGinValT hrValAspGl 

CGAGGCTGTG GCCCTGCCTG TGGCTGTGGG CCGCGTGCGG GTGACCGCCG 14850 
yGluAIaVal AlaLeuProV alAlaValGl yArgValArg ValThrAlaG 

AGGGCCG-AA C-JTGGTTCTG CAGACGACCA AGGGGCTGCG GCTTCTCTTT 14900 
luGlyArcAs nMetValLeu GlnThrThrL ysGlyLeuAr gLeuLeuPhe 

GATGGCGATG CGCAGCTCCT GATGTCGAIC CCG^GCCCCT TCCGTGGAIG 14950 
AspGlyAspA laHisLeuLe ui^tSerlie ProSerProP heArgGIyAr 

GCTCTGTGGC C7CTGTGCGA ACTTG-ATGG GAATTGGAGT GACGftCTTTG 15000 
gLeuCysGly LeuCysGlyA. snPheAsnGl yAsriTrpSer AspAspPheV 

- no - 



WO 95/27057 



PCT/JP9S/00638 



20 30 40 50 

1234567890 12345fi7Hq Q 1234Sfi7fiQQ 1234SF7gq0 T?14S67flqQ 
TCCTGCCCAA TG3CTCAGCA CCGTCCAGTG TGGPOCCIT OSGGGCIGCA. 15050 
alLeuProAs nGlySerAla AlaSerSerV alGluThrPh eGlyAlaAla 

TGGCGGGTGC CCGGCTCCTC CAAGGGCTGT GGCGAGGGCT GCGGGCCCT?. 15100 
TrpArgValP roGlySerSe rLysC-lyCys GlyGluGlyC ysGlyProGl 

AGGCTGCCCA GTGTGCTTGG CAG?jGGAGAC TGC^nXTAT GAGAGCAACG 15T50 
nGlyCysPro ValCysleuA laC-luGluTh rAlaProTyr GluSerAsnG 

AGGCCTGCGG- GC3GCT0CG3 AACCCCCAGG GCCCCTTCGC GACCTGCCAG 15200 
luAlaCysGi yGlnLeuArg AsnProGlnG lyProPheAl aThrCysGlr. 

GCGGTGCTGA GTCCCTCTGA GTAGTTCGGC CAATGCGTAT ACGACCTGTG 15250 
AlaValLeuS erProSerC-1 uTyrPheArg GinCysValT yrAspLeuCy 

CGCGCAAAAG GGIGftCAAAG CCTTCCTGTG CCGC^GCCTG GCSGCCTSCA 15300 
SAlaGlnLys GlyAspLysA laPheLeuCy sArgSerLeu AlaAlaTvrT 

CGGCGGCCTG TCAGGCAGCT GGCGTGGCCG TGAAGCCCTG G^ACAGAC 15350 
nrAlaAiaCy sGlnAlaAla GlyVaiAiaV alLysProTr pArgThrAsp 

AGCTTCTGCC CGCTCCATTG CCCCGCCCAC AGCC^JCTACT CCATCTGCAC 15*00 
SerPheCys? roLauHisCy sProAlaHis SerHisTyrS erlleCysTh 

TCGCACCTGC CAGGGATCCT GTGCGGCTCT CTCCGGCCTC ACGGGCTGCA 15450 
rArgThrCys- GlnGlySerC ysAlaAlaLe uSerGlyLeu ThrGlvCysT 

CCA.CCCGCTG TTTTGAGGGC TGTGAGTGCG ACGACCGC7T CCTGCTTTCC 15500 
hrThrArgCy sPheu-luGly CysGluCysA spAspArgPh eLauLeuSer • 

CAGGGTGTCT GCATCCCTGT CCAAGATTGT GGCTGCACCC ATAATGGCCG 15550 
GlnGlyVaiC ysIleProVa IGlnAspCys GlyCysThrH isAsnGlyAr 

ATACTTGCCG GTAAACTCCT CCCTGCTGAC CTCAGACTGC AGCGAGCGCT 15600 
gTyrLeuPro ValAsnSerS erLeuLeuTh rSerAspCys SerGluArcC 



- Ill - 



WO 95/27057 



PCT/JP95/0O638 



10 20 30 40 50 

1234567390 1234567890 1234567890 12345n7qQQ 1234567890 

GTTCCTGTTC CTCAAGCTCT GGCCTGACAT GCCAGGCCGC TGGCTGCCG\ 15650 
ysSerCysSe rSerSerSer GlyLeuThrC ysGlnAlaAl aGlyCysPro 

CCAGGCCGTG TATGTG^GGT C^AGGCTGAA GCECGGAACT GCTGGGCC\C 15700 
PrcGlyArgV alCysGluVa lLysAlaGlu AiaArgAsnC • ysTrpfilaTh 

CCGTGGTCTC TGTGTCCTGT CTGTGGGTGC C^ACCTCACC ACCTTTGAIG 15750 
rArgGlyLeu CysValLeuS erValGlyAl aAsnLeuThr ThrPheAspG 

GGGCCCC-TGG TGCCaXSCC TCTCCTGGTG TCIPJKaGCT CTCTTCCCGC 15S00 
lyAlaArgGl yAialhrThr SerPrcGlyV aiTyrGluLe uSerSerArg 

TGCCCAGGAC TACAGAATAC CATCCCCTGG TACCGTGTAG TTGCCGAAGT 15850 
CysPrcGlyL euGlrAsnTh rlleProTrp TyrArgValV alAlaGluVa 

CCAGAICTGC CAIGGG-AAA CC<^GGCTGI GGGCGAGGTC GACATCTTCT 15900 
IGlnlleCys HisGiyLysT hrGluAlaVa IGlyGlnVai EisIlePheP 

TCC-IjGAIGG GATGGIGACG TTGACTCC-A -OAGGGTGT GTGGGIGAAT 15950 
heGlnAspGl ytetValThr LeuThrProA snLysGlyVa lTrpValAsn 

GGTCTCCGAG TGGATCTCCC PCCTGAGAAG TTAGCATCTG TGTCCGTGAG 16000 
GlyLeuAjrgV alAspLeuPr oAlaGluLys LeuAlaSerV alSerValSe 

TCGTACACCT GATGGCTCCC TGCTAGTCCG CCAGAAGGIA GGGGTCGAGG 16050 
rArgrnrPro-A-spGlySerL euLeuValAr gGlnLysAla GlyValGlnV 

TGTGGCTTGG AGCCAAIGGG AAGGIGGCTG TGAITGTCAG CAATGACCAT 16100 
alTrpLeuGl yAlaAsnGly LysVslAlaV allleValSe rSsnAspciis 

GCTGGGAAAC TGTGTGGGGC CTGTGGAAAC TTTGACGGGG ACCAGACCAA 16150 
AlaGiyLysL euCysGlyAl aCysGlyAsn PheAspGlyA spGlnThrAs 

TGATTGGCAT GAC7CCCAGG AGAAGCCAGC GATGGAGAAA TGGAGAGCGC 16200 
riAspTrpHis AspSerGlnG luLysProAl aMecGluLys TupArcAlaG 
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12345578^0 1234567390 1234567830 1234567390 1234567890 

AGGACTTCTC CCCATGTTAT GGCTGATC^jG TCATCCACCA C<^ACGAAGA 16250 
InAspPheSe rPrcCysTyr Gly 

TTTCCTGPAG A-jGACGTGGT CCCTCTGGAG GTTGCGGTGG CTGAAGGATG 16300 

CATCATG7GC 7CCTACCCTG CTC7AGCGCT TTTCTGGGTC ACAGAGGCCA 16350 

A-.IG7GAGAG C--TTGAAIAA AIATCTTAAG CT 16332 
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mum 



CGATCaTACCCCOCCCClUTCrCCCCCALi iU i lUxUCCrCACCCITCAT 

GCTCCCACrrGC CCC TT GTCA TS^ACTOSC LLi lUU mCCAaCTCTCaGaGACCCCGT^ 1 lUU U IUT TA 

CTGCACCCft'i GCu rCCCCTATCGAGCIgGTWj ATACTCTOCCHiGACCA ACCI^C I G i ttiG gtaagrrngaccaagaccctg tccatgtccr tar tcr. 
aatctgsasaac tctgegtgggTfrfTnrgectrceaigtgtgeeteciaaca tytcaccccsggc rage tgagacasgagagaggccc ttaggctc tgca 

sazssatffcgfftagaattc Xkb 

tgccrggccccatcagcattggagt t'gagzgccctgtc taaggtg t ttaga tttt tgaaaaac 

aaaaqreaff^affffcTrffTa^r^aa^tgratffaarra^ 
^q^t^eai^yrjiaaaffT^gaggatxgrataagtzgaccsacaactztattttcrraarc^ 

[ a t 

TGGCAGACAGGAA i i CCTCACAGCL 1 ICC rUCACAACrATCAGCTGCCCTACAGCAAGGCCTACCCCCtXC 1 CIT I'ATCTCCAGTCTiTTCACAGAGCCCC 
: 1 1 

GCITCACTCTCCATCCTCAKCAGCG^GACAACACCr^^ 
id 

TGATAGGQGCAAGATCTTCCAGCATCCCGTGGTCATCXATI^^ 

4 t t 

ACTI7CTGCGGCCCATCCAGGCCCTAGGCACCGAGTA 1 1 I 1 M U. 1 LAOQXCCCGGCACCTCACCCAGGAATGTCAACGAtf 1 1 [ UU-GTCCTCCCCCCT 
i*i 

GCCTnlAGGTCC C TraGTCA(rHrrCACCCTGAACG^ 

■ *i 

ACAA f U fUGCCCAGCTACACACCTCAGTCCA 1 L 1 U CGO& TCAAAGGTCACACCTAGTAGGXCITTGuC 1 (j fCL'l LIU UXQCAGCTGTCCGCAGAA 

ACATACGACCTGCAACa IU 1 U 1 t'CAGCAGCHKrrACCCACtrrCfC^ 

TTColU ILEj I lli il^ CCAGCCAGGCCACAAAGCTGACCrACUCnTCGGGGTATC^CTGG 

AGGTCCGGCCATCCI^GCQCTCTA CCni rC TGCAAATGTGGGCVTCCAG L i LLj U 1 11,1 1 t^ aaGGTGCaTAAGGAATGAAGTGACTTATGACCC 

latt 

CTA LL 1 Ui 1 L CTCATCCCAGATGTCGCGGCCTA U I UI1XA GCCTATGTGGTCAA GAGTGTA CCACGCrGTGA GGGCGTGGCilC i IGTA CTGGCACA CA CG 
AAGGCTATCAGOlCGCTCACCATAGATGCGaT^ r TC TO i ATGCTGA AGTCGAGC 

TCreaaGCrCACATCATCrAaCGGCCCACg^ 1 CGUC i GCCCAACGCTATAGCCTACGCA A C\ GCTGCTG A 

UII 

TOCGGCCCGA g taagtaa z ggaaa tg tcccc t^gtcc tgtccacc tgg taaccscttticcacccacctactcccctgtsactttcxzgatcctsatts 
tcctc^ctcacttctcttctccgcgacatgcttcctga^gtc^ 

gage : ggggcac taccag tea gaagagacagcagccaaagcac tgTgacagggrcc igaa^ccrcca tcatgctggcatcagcccctgiCLgttggtLtg 
ttczggaaagggccc 
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